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GENERAL  REPORT. 


In  accordance  with  the  provisions  of  chapter  211  of  the  Acts  of  1905, 
the  following  report  of  the  work  of  the  several  departments  of  the  State 
Board  of  Health  is  presented  for  the  fiscal  year  ended  Nov.  30,  1909,  on 
which  date  the  Board  was  constituted  as  follows :  — 

Henrt  p.  Walcott,  M.D.,  of  Cambridge,  Chairman. 


Robert  W.  Lovett,  M.D.,  of  Boston. 
Gehakd  C.  Tobey,  'Esq.,  of  Wareham. 
James  W.  Hull  of  Pittsfield. 


Hon.  Charles  H.  Porter  of  Quincy. 
Julian  A.  Mead,  M.D.,  of  Watertown. 
Hiram  F.  Mills,  A.M.,  C.E.,  of  Lowell. 


On  Jan.  7,  1909,  at  a  regular  meeting  of  the  Board,  Dr.  Mark  W. 
Richardson  of  Boston  was  elected  secretary,  and  entered  npon  the  duties 
of  the  oflSce  on  Jan.  18,  1909.  During  the  interval  between  the  death  of 
Dr.  Harrington  and  the  election  of  Dr.  Bichardson  the  duties  of  the  of- 
fice were  performed  by  Dr.  William  C.  Hanson,  assistant  to  the  secretary. 

Slaughtering  of  Neat  Cattle,  Sheep  and  Swine. 
On  June  3,  1909,  the  Legislature  passed  the  following  resolve:  — 

Acts  of  1909,  Chapter  118. 

Resolyb  to  authorize  the  State  Board  of  Health  to  investigate  the 
Slaxtghtering  op  Neat  Cattle,  Sheep  and  Swine. 

Resolved,  That  the  state  board  of  health  is  hereby  authorized  and  directed 
to  investigate  the  methods  and  circumstances  of  the  slaughtering  of  neat 
eattle,  sheep  and  swine  and  the  inspection  of  the  products  thereof,  and  the 
operation  of  chapter  five  hundred  and  thirty-seven  of  the  acts  of  the  year 
nineteen  hundred  and  seven  and  the  acts  in  amendment  thereof  and  in  addition 
thereto,  and  to  report  the  result  of  its  investigation  to  the  general  court  on  or 
before  January  fifteenth  next,  with  such  recommendations  as  the  board  may 
deem  advisable.    [Approved  June  3, 1909. 

The  report  called  for  follows :  — 

By  ehapter  118  of  the  Resolves  of  1909  the  State  Board  of  Health  was 
direeted  to  — 

investigate  the  methods  and  circumstances  of  the  slaughtering  of  neat  cattle,  sheep 
and  swine  and  the  inspection  of  the  products  thereof,  and  the  operation  of  chapter 
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five  hundred  and  thirty-seven  of  the  acts  of  the  year  nineteen  hundred  and  seven 
and  the  acts  in  amendment  thereof  and  in  addition  thereto,  and  to  report  the  result 
of  its  investigation  to  the  general  court  on  or  before  January  fifteenth  next,  with 
such  recommendations  as  the  board  may  deem  advisable. 

Acting  in  accordance  with  the  provisions  of  the  above  resolve,  the  Board 
found  that  some  of  the  laws  relative  to  slaughtering  were  very  generally 
ignored. 

Section  99  of  chapter  75  of  the  Revised  Laws  provides  that  the  proprietor 
of  every  slaughterhouse  shall  apply  annually,  in  April,  to  the  local  authorities 
for  a  license,  stating  in  his  application,  which  must  be  in  writing  and  properly 
sworn  to,  the  estimated  number  of  animals  to  be  slaughtered  per  week  and 
the  days  of  the  week  upon  which  they  are  to  be  slaughtered;  and  yet  an 
investigation  made  by  the  Board  disclosed  the  fact  that  70  persons  conducting 
the  business  of  slaughtering  failed  to  apply  for  a  license.  In  6  instances  it 
was  found  not  to  be  the  custom  to  apply  for  a  license  until  fall.  In  6  towns 
it  was  found  to  be  the  policy  of  the  local  authority  not  to  issue  licenses  to 
slaughter,  and  in  1  town  meat  inspection  was  conducted  at  the  meat  markets. 
Of  the  persons  who  applied  to  local  authorities  for  licenses,  41  were  refused. 
The  chief  reasons  for  refusing  licenses  appeared  to  be  on  account  of  previous 
illegal  slaughtering,  or  because  of  an  unsuitable  place  for  slaughtering. 
Several  licenses  issued  by  local  authorities  were  found  not  to  conform  to  the 
statute  requirements.  Of  the  111  proprietors  of  slaughterhouses  found  to  hold 
no  license  for  slaughtering,  55  were  discovered  in  the  act  of  slaughtering. 

Section  101  of  chapter  75  of  the  Revised  Laws  prohibits  slaughtering  on 
any  days  other  than  those  specified  in  the  application,  except  in  the  presence 
of  a  member  of  the  board  of  health  or  of  an  inspector  appointed  for  the 
purpose  by  the  board;  section  102  provides  for  the  presence  of  the  inspector 
and  for  examination  of  the  carcasses  at  the  time  of  slaughter.  Section  106 
provides  a  fine  of  not  more  than  $500  or  imprisonment  ^r  not  more  than 
sixty  days,  or  both  fine  and  imprisonment,  for  slaughtering  without  a  license, 
or  for  neglecting  to  cause  carcasses  to  be  inspected,  or  for  selling  a  carcass  or 
part  thereof  that  has  not  been  inspected.  Notwithstanding  the  above  provi- 
sions, the  State  Inspectors  of  Health  found  200  instances  where  neither  a 
meat  inspector  nor  a  member  of  the  board  of  health  was  present  at  the  time 
of  slaughter.  In  16  towns  where  slaughtering  was  conducted  the  law  was 
violated  by  failure  to  appoint  a  meat  inspector.  In  39  instances  diseased  car- 
casses were  discovered  by  State  Inspectors  of  Health  and  condemned  at  the 
time  of  slaughter,  29  in  the  absence  of  a  local  meat  inspector  and  10  in  the 
presence  of  a  local  meat  inspector.  In  one  instance  the  carcass  had  been 
stamped. 

One  hundred  and  twenty-two  carcasses  were  condemned  by  State  Inspectors 
of  Health  in  accordance  with  the  statute  requirements;  76  of  this  number 
were  unstamped  and  46  were  diseased.  In  several  instances  diseased  animals 
were  found  ready  for  slaughter. 
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In  215  instances  the  State  Inspectors  of  Health  found  that  it  was  the 
enstom  of  the  meat  inspector,  instead  of  being  present  at  the  time  of  slaughter, 
to  call  later  on  the  same  day;  in  46  instances,  on  the  same  day  or  on  the 
following  day;  in  several  instances,  ^'when  sent  for,"  and  in  6  instances, 
"not  at  all."  In  116  instances  evidence  was  found  that  the  meat  inspector 
was  sent  for  previous  to  slaughteriug,  but  that  he  did  not  appear  until  after 
slaughtering.  In  39  instances  this  was  a  customary  procedure.  In  26  in- 
stances it  was  found  that  the  meat  inspector  was  not  sent  for  until  after 
slaughtering,  and  that,  consequently,  he  was  not  present  at  the  time  of 
slaughter.  In  several  instances  it  was  discovered  that  it  was  not  the  custom 
for  the  meat  inspector  to  go  to  the  slaughterhouse  unless  notified  that  sus- 
picions meat  was  detected.  Thus  it  will  be  seen  that  in  many  cases  carcasses 
were  not  legally  inspected;  consequently,  they  were  not  condemned,  even 
though  showing  evidence  of  disease. 

Other  facts  disclosed  by  the  investigation  are  as  follows :  — 

In  at  least  10  instances  there  was  evidence  that  uninspected  animals  killed 
on  unlicensed  premises  were  brought  to  a  licensed  slaughterhouse  to  be 
dressed  and  in8i>ected.  In  3  instances  meat  that  was  condemned  in  one  place 
was  removed  to  another  town  and  there  inspected,  passed  and  stamped.  In 
30  instances  there  was  evidence  that  meat  slaughtered  in  the  absence  of  a  meat 
inspector  was  inspected  later  en  route  or  at  the  meat  inspector's  house.  In  4 
towns  this  was.  the  general  custom. 

In  at  least  2  instances  a  licensee  who  was  not  the  meat  inspector  was 
found  using  the  meat  inspector's  stamp. 

In  more  than  50  instances  it  was  found  to  be  the  custom  for  the  licensee, 
and  not  for  the  town,  to  pay  for  meat  inspection. 

In  more  than  15  instances  it  was  found  that  the  person  appointed  as  meat 
inspector  was  the  licensee.  In  3  instances  the  inspector  was  the  proprietor's 
foreman.    In  5  instances  the  meat  inspector  was  an  unlicensed  proprietor. 

The  qualifications  of  some  of  the  meat  inspectors  were  found  to  be  as 
follows :  — 

In  102  towns  the  meat  inspector  was  either  a  veterinarian,  butcher  or  an 
experienced  man,  well  qualified  for  his  position;  in  55  towns  the  meat  in- 
spector was  a  farmer;  in  7,  a  marketman;  in  3  towns,  a  cattle  trader;  and 
in  3  towns,  a  milk  producer. 

Facts  concerning  the  qualifications  of  other  men  were  found  to  be  as  fol- 
lows:— 

"No  qualifications"  in  33  towns;  "not  well  qualified"  in  4;  "practising 
physicians  "  in  3 ;  "  qualifications  fair "  in  6 ;  "  aged,  infirm  men  "  in  2 ; 
while  the  following  qualifications  represent  a  meat  inspector  in  each  of  15 
towns,  respectively :  — 

Postmaster  (formerly  in  meat  business);  clejrk  in  employ  of  meat  firm; 
shoemaker;  unlicensed  graduate  in  medicine;  druggist;  hotel  keeper;  driver 
of  town  watering  cart;  paper  hanger;  machinist;  grocer;  plumber;  night 
watchman;  optician;  and  real  estate  agent. 
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In  making  the  investigation  the  State  Inspectors  of  Health  visited  more 
than  70  of  the  larger  slaughtering  establishments.  Of  this  number  about 
one-third  were  distinctly  objectionable,  and  6  were  conducting  business  without 
licenses.  On  the  other  hand,  those  establishments  which  in  the  main  showed 
objectionable  conditions  were  the  small  slaughterhouses  situated  in  the 
country  districts,  there  being  some  160  which  deserved  the  severest  condemna- 
tion. 

Thirty-two  slaughtering  places  were  found  to  be  used  for  killing  con- 
demned cattle. 

A  separate  buUding  was  found  to  be  used  for  slaughtering  in  190  instances. 
On  the  other  hand,  in  291  instances  a  part  of  a  bam,  stable  or  other  building 
was  used. 

In  5  cities  and  94  towns  no  slaughterhouse  was  found. 

A  study  of  the  conditions  observed  by  the  State  Inspectors  of  Health  in 
slaughterhouses  led  to  the  division  of  these  establishments  into  three  distinct 
classes:  (1)  those  which  merit  condemnation;  (2)  those  which  are  reasonably 
satisfactory;  (3)  those  which  are  distinctly  objectionable.  Of  the  370  li- 
censed slaughterhouses  visited,  34  merited  commendation^  219  were  reasonably 
satisfactory  and  117  were  distinctly  objectionable.  Of  the  unlicensed  slaugh- 
terhouses discovered,  17  were  in  good  sanitary  condition;  while,  on  the  other 
hand,  59  were  distinctly  objectionable. 

In  order  that  slaughtering  establishments  may  be  classified  as  satisfactorily 
conducted,  the  following  conditions  should  be  required :  — 

1.  Preferably,  a  building  somewhat  isolated,  used  only  for  slaughtering 
purposes.  Slaughtering  may,  however,  be  conducted  in  a  portion  of  a  building 
which  is  properly  separated  and  securely  partitioned  from  other  sections  of 
the  building. 

(a)  The  slaughter  room  should  be  so  constructed  that  walls  and  floor  can 
be  kept  clean.  The  sides  of  the  room,  for  a  height  of  6  feet  or  thereabouts, 
should  be  constructed  of  such  material  that  they  may  be  kept  clean  and  free 
from  blood,  manure  and  filth  of  any  sort.  The  floor  should  be  tight  and  even, 
so  constructed  (e.g.,  drained  toward  center  of  room)  that  it  may  be  easily 
and  thoroughly  scraped  and  washed  with  scalding  water. 

(5)  Some  means  should  be  provided  for  prompt  and  proper  removal  of 
blood,  waste  meat  and  other  refuse  matter.  Drainage  water  should  go  to 
sewers,  or,  in  the  absence  of  a  sewerage  system,  through  pipes  properly 
trapped  to  covered  cesspools  located  at  some  distance  from  the  building. 

(c)  Doors  and  windows  should  be  screened  in  the  fly  season. 

(d)  Provision  should  be  made  for  proper  washing  facilities  and  water- 
closets. 

{e)  Hooks,  trimming  boards  or  shelves,  poles  and  other  conveniences 
should  be  washed  with  hot  water  after  each  usage,  and  all  utensils  should  be 
kept  clean. 

(/)  Knives  and  other  instruments  used  on  diseased  ftnimalg  or  diseased 
portions  of  animals  should  be  sterilized  in  boUing  water  containing  washing 
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soda  for  five  minutes  before  they  are  used  again.  (Few  batchers  keep  their 
instruments  clean.  It  is  not  an  uncommon  practice  to  cut  into  a  tubercular 
gland,  and  then  continue  to  dress  the  carcass  with  the  same  knife  without 
first  cleaning  it.) 

(^)  A  suitable  meat  room  or  cooler  should  be  provided,  and  should  be 
kept  clean.     (Meat  should  not  be  hung  in  a  slaughterhouse  until  taken  to 

market.) 

(h)  The  room  for  slaughtering  should  not  be  used  as  a  tie-up  for  animals 

awaiting  slaughter. 

(i)  Animals  condemned  because  of  disease  should  not  be  slaughtered  in 
the  same  place  where  animals  are  slaughtered  for  food. 

(j)  Cans  for  refuse  matter  should  be  of  metal,  and  provided  with  covers. 

2.  An  abundant  supply  of  ice  and  of  pure  water,  preferably  running 
water,  hot  and  cold,  should  be  provided. 

3.  The  meat  inspection  and  slaughtering  rooms  should  be  well  lighted 
and  adequately  ventilated,  and  there  should  be  a  suitable  place  for  the  meat 
inspectors  to  examine  the  viscera. 

4.  If  there  is  a  cellar,  it  should  be  kept  dry  and  clean. 

5.  The  yard  and  surroundings  should  be  kept  clean. 

Bepobt  upon  the  Investigation  eelative  to  the  Treatment  of 

Rabies. 

On  May  3,  1909,  the  following  resolve  relative  to  the  treatment  of 
rabies  was  approved  by  His  Excellency  Grovemor  Draper :  — 

REaoLVEB  OF  1909,  Chapter  72. 

Besolve  relative  to  the  Treatment  of  Rabies. 

Resolved,  That  the  state  board  of  health  shall  cause  suitable  provision  to  be 
made  for  the  treatment  of  rabies  in  man  by  appropriate  remedies,  and  shall 
report  to  the  next  general  court,  on  or  before  the  tenth  day  of  January,  as 
to  the  expense  and  advisability  of  preparing  these  remedies  under  the  direction 
of  the  state  board  of  health.    [Approved  May  3,  1909. 

In  reply  to  the  question  submitted,  the  State  Board  of  Health  has  the 
honor  to  submit  the  following :  — 

Since  1904  rabies  has  been  unusually  prevalent  in  the  Commonwealth,  as 
will  be  seen  when  it  is  stated  that  whereas  in  1904  there  was  no  case  of  rabies 
in  animals,  in  either  dogs,  cattle,  horses,  pigs,  cats  or  goats,  in  1905  there  were 
103  cases;  in  1906,  337  cases;  in  1907,  778  cases;  in  1908,  557  cases;  and  in 
1909,  up  to  December  1, 168  cases. 

As  to  the  number  of  human  beings  bitten  by  rabid  animals,  there  were,  in 
1905, 12  cases ;  in  1906, 101  cases ;  in  1907,  184  cases ;  in  1908,  134  cases ;  and 
in  1909,  up  to  October  27,  77  cases.  During  the  period  1905  to  1909,  in- 
clusive, 19  human  beings  died  of  rabies. 
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It  is,  therefore,  apparent  that  the  disease  in  the  present  epidemic  reached 
its  maximum  in  1907,  and  is  now  on  the  decrease. 

As  regards  methods  pursued  in  the  treatment  of  those  infected  with  rabies, 
a  large  percentage  of  cases  has  been  treated  either  at  the  State  Ahnshouse 
at  Tewksbnry,  at  the  Boston  City  Hospital  or  at  the  Pasteur  Institute  in 
New  York.  For  instance,  in  1906,  60  cases;  in  1907,  78  cases;  in  1908,  69 
cases;  and  in  1909,  39  cases  were  treated  at  these  institutions.  The  other 
cases  were  treated,  in  most  instances,  by  agents  of  local  boards  of  health.  The 
inoculation  material  for  use  within  the  State  has  been  secured  from  the  New 
York  City  board  of  health.  The  expense  has  been  $20  per  case.  Treatment 
at  the  Pasteur  Institute  in  New  York  is  considerably  more  expensive. 

If  the  matter  of  supplying  inoculation  material  and  treatment  to  citizens 
of  the  Commonwealth  were  placed  under  the  direction  of  the  State  Board  o£ 
Health,  one  of  three  different  plans  might  be  pursued :  — 

1.  The  inoculation  material  might  be  manufactured,  distributed  and  applied 
by  agents  of  the  Board; 

2.  The  inoculation  material  might  be  purchased  from  the  New  York  City 
board  of  health  and  applied  by  agents  of  this  Board;  or 

3.  The  inoculation  material  might  be  procured  free  of  charge  from  the 
Public  Health  and  Marine-Hospital  Service  in  Washington,  and  applied  by 
regular  agents  of  this  Board  under  its  supervision. 

Inquiry  reveals  the  fact  that  to  manufacture,  distribute  and  apply  rabies 
virus  by  the  Board  would  cost  at  least  $5,000  a  year.  If  the  material  were 
purchased,  the  cost  would  vary  manifestly  with  the  number  of  cases. 

In  view  of  the  fact  that  the  Public  Health  and  Marine-Hospital  Service  is 
prepared  to  furnish,  for  the  present  at  least,  rabies  vIfus  to  State  boards  of 
health  under  satisfactory  conditions  and  fre^  of  expense,  the  best  method  of 
solving  this  problem  through  the  State  Board  of  Health  would  seem  to  be 
to  secure  from  the  Public  Health  and  Marine-Hospital  Service  such  virus  as 
is  necessary,  and  have  it  distributed  and  applied  by  special  agents  under  the 
direction  of  the  Board.  Under  this  arrangement  the  annual  expense  should 
not  be  more  than  $2,000  per  year,  except  in  the  presence  of  a  marked  epidemic 

Watee  Supply  and  Sewerage. 

The  State  Board  of  Health  presents  herewith  a  report  of  its  doings 
for  the  twelve  months  ended  Nov.  30,  1909,  under  the  provisions  of 
laws  relating  to  the  protection  of  the  purity  of  inland  waters,  as  required 
by  chapter  75,  section  115,  of  the  Revised  Laws. 

The  Board  has  received  during  the  year  128  applications  for  advice 
with  reference  to  water  supply,  sewerage,  sewage  disposal  and  matters 
relating  thereto.  Of  these  applications,  88  were  in  relation  to  water 
supply,  6  to  sources  of  ice  supply,  22  to  sewerage,  drainage  and  sewage- 
disposal  systems,  9  to  pollution  of  streams,  and  3  to  miscellaneous- 
matters. 
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Water  Supplies. 

Public  water  supplies  were  introduced  during  the  year  in  the  towns 
of  Bedford,  Blandford,  Pepperell  and  Plainville,  and  at  the  end  of 
the  year,  of  the  354  cities  and  towns  in  the  State,  192  were  provided  with 
public  water  supplies.  All  of  the  cities  and  towns  having  a  population 
according  to  the  census  of  1905  in  excess  of  3,500  are  now  provided  with 
public  water  supplies,  except  the  towns  of  Barnstable,  Blackstone,  Dart- 
mouth, Dudley,^  Templeton  and  Tewksbury.  The  cities  and  tovms 
having  public  water  supplies  contain  approximately  94  per  cent,  of  the 
total  population  of  the  State. 

New  supplies  were  also  introduced  for  the  first  time  in  the  village 
of  East  Brookfield  in  the  town  of  Brookfield,  and  in  the  village  of 
Bondsville  in  the  town  of  Palmer.  These  villages  are  widely  separated 
from  the  central  portions  of  the  towns  in  which  they  are  situated,  and 
separate  works  were  constructed  in  each  case. 

In  addition  to  the  towns  and  villages  in  which  water  was  introduced 
for  the  first  time  in  1909,  extensive  additions  were  made  to  the  sources 
of  water  supply  in  many  other  cities  and  towns.  Most  notable  among 
these  is  the  introduction  of  a  new  public  water  supply  in  the  town  of 
Easthampton,  the  water  supply  of  which  has  hitherto  been  taken  from 
Bassett  Brook,  a  stream  which  has  become  inadequate  for  the  supply  of 
the  town  at  all  times,  and  is  exposed  to  much  danger  of  pollution 
from  the  very  considerable  population  living  within  its  watershed. 
Under  advice  of  the  Board  an  investigation  was  made  for  the  purpose 
of  obtaining  a  supply  of  water  from  the  ground,  and  as  a  result  of  a 
thorough  investigation,  carried  on  under  the  direction  of  a  committee 
appointed  by  the  town,  a  supply  of  ground  water  was  discovered  in  the 
valley  of  Broad  Brook  about  a  mile  and  a  half  southeast  of  the  village, 
which  yields  by  natural  flow  alone  a  quantity  much  greater  than  the 
town  now  requires. 

An  important  addition  was  made  to  the  water  supply  of  Manchester 
by  the  introduction  of  water  from  Gravel  and  Round  ponds,  and  ex- 
tensive additions  were  also  made  to  the  water  supplies  of  Cohasset, 
Nevrton,  Wobum  and  other  places.  The  town  of  Concord  introduced  for 
the  first  time  a  water  supply  from  Nagog  Pond,  a  source  which  had 
been  granted  to  that  town  by  the  Legislature  twenty-five  years  ago. 


>  Water  works  under  constrnction. 
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Towns  without  Public  Water  Supplies. 

The  cities  and  tovms  which  are  provided  with  a  system  of  public 
water  supply  number,  as  stated  above,  192,  and  contain  94  per  cent, 
of  the  population  of  the  State.  In  the  remaining  cities  and  jiowns  the 
inhabitants  are  dependent  on  private  supplies  derived  chiefly  from  wells 
situated  usually  in  the  immediate  vicinity  of  dwelling  houses.  For  the 
purpose  of  ascertaining  the  character  of  the  water  of  such  wells  in 
thickly  settled  communities,  samples  of  water  from  a  number  of  wells 
in  several  of  the  towns  which  are  not  provided  with  public  water 
supplies  have  been  collected  from  time  to  time  for  analysis,  and  the 
surroundings  of  the  wells  have  been  carefully  noted.  In  nearly  all 
such  cases  the  wells  were  found  to  be  polluted  by  sewage  in  a  greater 
or  less  degree,  and  in  some  cases  the  conditions  have  been  found  to  be 
so  serious  that  the  introduction  of  a  public  water  supply  has  been  urged. 
Such  was  the  case  in  the  village  of  Fairview  in  the  city  of  Chicopee,  in 
which  a  public  water  supply  is  now  being  introduced. 

The  most  seriously  objectionable  conditions  thus  far  encountered  have 
been  in  the  village  of  Somerset  on  the  easterly  side  of  Mt.  Hope  Bay, 
opposite  the  northerly  end  of  the  city  of  Fall  River.  Samples  of  water 
were  collected  from  a  number  of  wells  in  that  village  in  the  latter  part 
of  1907,  and,  the  results  having  shown  that  the  water  was  very  badly 
polluted,  the  Board,  in  a  communication  to  the  town,  expressed  the 
opinion  that  the  use  of  water  from  these  wells  should  be  prevented,  and 
called  attention  to  the  need  of  a  general  system  of  water  supply  in  this 
village.  Nothing  having  been  done,  however,  a  further  examination  of 
the  water  of  these  wells  was  made  in  the  latter  part  of  1909,  and,  the 
results  showing  that  practically  all  of  these  wells  were  grossly  polluted 
by  sewage  and  the  character  of  the  water  such  as  to  be  likely  to  be  very 
injurious  to  the  health  of  those  who  used  it  for  drinking,  the  Board 
has  again  recommended  that  steps  be  taken  by  the  town  without  fur- 
ther delay  to  provide  an  adequate  supply  of  good  water  for  the  use  of 
the  inhabitants  of  this  village. 

There  are  still  many  villages  in  the  State  which,  like  Somerset,  are 
greatly  in  need  of  a  general  supply  of  water,  whose  best  interests  would 
be  materially  advanced  by  the  introduction  of  a  public  water  supply, 
which  in  many  cases  the  town  or  village  can  amply  afford.  The  past 
dry  seasons  have  imposed  added  hardship  on  many  communities  where 
a  public  water  supply  is  not  available,  since  numerous  wells  have  become 
dry,  necessitating  the  carrying  of  water  from  distant  and  sometimes  ob- 
jectionable sources. 

It  is  very  diflScult,  in  most  of  the  smaller  towns,  on  account  of  the 


Xo.34.]  GENERAL  REPORT.  9 

opposition  of  tliose  'who  live  outside  the  villages,  to  secure  action  by  the 
towns  which  will  enable  these  thickly  settled  areas  to  be  provided  with 
proper  water  supplies,  owing  largely  to  the  fear  that  the  cost  of  a 
sTstem  of  water  works  will  be  a  serious  financial  burden,  and  to  lack  of 
knowledge  of  the  fact  that  the  introduction  of  a  public  water  supply 
in  even  small  villages  has  iuvariably  proved  a  great  public  advantage 
lithout  being  a  burden  to  the  town. 

The  necessity    to  the  health  of  a  thickly  settled  community  of  an 
abundant  supply  of  good  drinking  water  is  unquestioned,  and  it  is  im- 
portant that  such  communities  be  given  all  the  aid  and  encouragement 
possible  in  securing  such  supplies.    It  is  also  desirable  that  communities 
in  which  a  public  supply  is  badly  needed  should  at  least  ascertain  the 
(net  of  obtaining  an  adequate  water  supply  before  deciding  against  its 
intToduction,   since  the  cost  of  the  necessary  investigations  cannot  be 
considered   a   serious  burden  to  the  town.     In  the  case  of  the  town 
of  Somerset  no  steps  appear  yet  to  have  been  taken  to  secure  competent 
advice  as  to  the  practicability  and  probable  cost  of  the  introduction  of  a 
public  water  supply. 

One  other  case  is  worthy  of  notice.  The  town  of  Medway  was  au- 
thorized, by  an  act  of  the  Legislature  passed  in  1908,  to  supply  itself  and 
its  inhabitants  with  water,  and  the  town  subsequently  voted  to  accept 
the  act  and  to  introduce  a  public  water  supply;  but,  in  order  to  raise 
the  money  necessary  for  the  purpose,  a  vote  of  two  to  one  was  necessary, 
and  although  several  meetings  have  since  been  held  the  number  in 
favor  of  this  great  improvement  in  the  sanitation  of  the  town  has  not 
jet  been  found  to  be  twice  as  great  as  the  number  of  those  who  are 
opposed  to  it,  and  the  construction  of  works  has  not  yet  been  possible. 
In  the  mean  time,  great  annoyance  has  been  experienced  during  the  past 
clry  seasons  owing  to  the  drying  up  of  wells  in  the  villages  of  Medway 
and  West  Medway,  and  recent  analyses  of  samples  of  water  from  a  large 
number  of  wells  still  available  for  use  and  used  most  commonly  by 
the  people  of  those  villages  show  that  all  of  them  are  grossly  polluted 
bv  sewage,  and  imfit  for  drinking. 

In  a  few  cases  the  wants  of  the  smaller  towns  and  villages  are  being 
met  bv  the  organization  of  water  companies,  and  this  method  is  of  course 
a  desirable  one  where  the  town  will  not  make  the  necessary  provision  for 
adequate  public  water  supply. 
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The  Deficiency  in  Rainfall  and  its  Effect  upon  Public  Water  Supplies. 

Since  1903,  taking  the  State  aa  a  whole,  there  has  been  a  deficiency  of 
rainfall  in  every  year.  In  1907  the  deficiency  was  very  slight,  and  it 
was  not  very  marked  in  the  years  1904  and  1906.  The  deficiency  in 
1905  and  again  in  1908  was  about  7i/^  inches. 

The  rainfall  for  the  year  1909  has  been  considerably  greater  than  in 
1908,  but  was  nevertheless  below  the  normal.  It  has  been  unequally 
distributed,  being  fully  up  to  the  normal  in  the  extreme  eastern  por- 
tions of  the  State,  and  much  less  than  the  normal  in  the  western  por- 
tions. 

The  effect  of  a  year  of  low  rainfall  following  so  dry  a  season  as  that 
of  the  previous  year  has  been  to  reduce  the  yield  of  watersheds  and  the 
flow  of  streams,  and  produce  conditions  very  similar  to  those  of  1908. 
The  effect  in  1909  has  been  more  noticeable,  however,  to  cities  and 
towns  which  depend  for  their  water  supply  upon  lakes  and  reservoirs 
of  considerable  storage  capacity;  and,  owing  probably  to  the  somewhat 
higher  rainfall  and  its  more  even  distribution  through  the  year,  has  been 
less  noticeable  in  the  cases  of  towns  dependent  upon  small  streams  with 
little  storage,  the  flow  of  which  has  been  comparatively  well  maintained 
throughout  the  year.  The  conditions  have  resulted  in  the  exhaustion 
of  several  important  public  water  supplies,  and  led  to  the  introduction 
of  temporary  supplies  in  a  number  of  places  in  which  last  year  the 
quantity  of  water  available  was  found  to  be  sufficient. 

The  occurrence  of  two  dry  years  succeeding  a  series  of  years  of  some- 
what less  than  the  average  rainfall  has  produced  a  heavy  draft  upon 
the  ponds  and  storage  reservoirs  used  as  sources  of  public  water  supply, 
and  many  of  them  have  been  drawn  to  a  lower  level  than  ever  before. 
In  consequence,  wide  areas  of  the  shores  and  bottom  of  many  of  these 
sources  have  been  exposed  in  some  cases  for  several  years,  and  these  con- 
ditions have  produced  much  complaint,  especially  in  the  cases  of  some 
of  the  natural  ponds  and  lakes. 

Notable  among  the  natural  ponds  the  level  of  which  has  been  lowered 
excessively  in  recent  years,  and  especially  in  the  past  year,  are  Farm 
Pond  in  the  town  of  Sherbom,  Crystal  Lake  in  the  town  of  Gardner, 
Sandy  Pond  in  the  town  of  Lincoln  and  Suntaug  Lake  in  the  town  of 
Lynnfield. 

In  the  case  of  Farm  Pond  in  Sherbom,  an  act  of  the  Legislature  has 
already  placed  a  limit  to  the  future  lowering  of  the  water;  and  the  in- 
vestigations of  the  past  year  indicate  that  the  Medfield  Insane  Hos- 
pital, which  uses  this  pond  as  its  source  of  water  supply,  can  obtain 
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water  for  a  part  if  not  all  of  the  purposes  of  the  institution  from  the 
ground  near  the  Charles  River,  and  diminish  materially  the  draft  on  the 

pond. 

At  Gardner  the  construction  of  works  has  ahready  been  begun  for  the 
purpose  of  introducing  an  additional  supply  of  water  into  Crystal  Lake, 
and  preventing  the  further  lowering  of  its  level. 

The  excessive  lowering  of  the  water  of  Sandy  Pond  in  Lincoln  has  not 
been  necessary,  since  the  Legislature  granted  the  town  of  Concord  the 
right  to  take  water  from  Nagog  Pond  in  Acton  twenty-five  years  ago, 
but  this  grant  was  not  utilized  until  the  present  year. 

The  excessive  lowering  of  the  water  of  Suntaug  Lake  in  Lynnfield 
has  caused  much  complaint  from  residents  of  the  village  near  the  lake, 
from  various  causes.  The  right  to  take  water  from  this  lake  was 
granted  to  the  town  of  Peabody  as  long  ago  as  1881,  tut  permanent 
works  for  conveying  water  to  the  town  were  not  completed  until  1906. 
Since  that  time  the  level  of  the  lake  has  been  lowered  many  feet  below 
the  level  of  high  water,  and  large  areas  of  the  bottom  have  been  exposed. 
When  the  town  of  Peabody  proposed  to  take  water  from  Suntaug  Lake 
in  1905  the  plans  were  submitted  to  the  State  Board  of  Health  for  advice, 
as  required  by  law;  and  the  Board,  after  considering  the  scheme  and 
calling  attention  to  the  small  size  of  the  watershed  and  the  improbability 
that  the  lake,  in  connection  with  the  other  sources  used  by  the  town, 
would  furnish  sufficient  water  for  its  requirements  for  any  long  period 
of  years,  advised  against  the  plan  of  taking  water  from  this  source,  and 
urged  the  town  to  consider  other  sources.  Subsequently  the  town  again 
requested  the  advice  of  the  Board  as  to  the  use  of  Suntaug  Lake  as  a 
temporary  source  of  water  supply,  and  the  Board  advised  that  this  lake 
appeared  to  be  the  best  source  available  for  the  temporary  use  of  the 
town,  but  again  urged  that  other  sources  of  water  supply  be  investigated, 
and  a  supply  of  greater  capacity  provided  as  soon  as  practicable. 

It  does  not  appear  that  the  town  has  yet  taken  any  action  towards 
making  investigations  for  securing  an  adequate  supply  of  water,  as 
recommended  in  the  communications  referred  to  above.  In  the  mean 
time,  the  consumption  of  water  in  the  town  —  which  in  1906  amounted 
to  1,750,000  gallons  per  day,  and  was  at  that  time  in  excess  of  the 
safe  capacity  of  the  sources  of  supply,  including  Suntaug  Lake,  in  a 
series  of  dry  years  —  has  increased  greatly,  the  quantity  of  water  used 
in  the  years  1907  and  1908  amounting,  according  to  the  records  fur- 
nished by  the  town,  to  more  than  2,300,000  gallons  per  day,  or  between 
160  and  170  gallons  per  inhabitant.  This  rate  of  consumption  is 
greatly  in  excess  of  the  capacity  of  the  present  sources  of  supply,  and 
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unless  an  additional  supply  of  suflBcient  capacity  shall  soon  be  pro- 
vided, the  quantity  of  water  in  Suntaug  Lake,  as  well  as  in  Spring  and 
Brown's  ponds,  must  inevitably  continue  to  decrease,  excepting  possibly 
in  years  of  great  rainfall,  until  the  ^ater  in  these  lakes  becomes  ex- 
hausted. 

Unsafe  Public  Water  Supplies. 

The  consequences  of  the  use  of  a  sewage-polluted  public  water  supply 
have  often  been  revealed  by  sudden  and  widespread  epidemics  of  typhoid 
fever  or  other  water-carried  disease,  occurrences  of  which  Massachusetts 
communities  have  given  no  important  illustration  for  many  years. 

But  the  use  of  a  sewage-polluted  public  water  supply  may  have  other 
injurious  eflfects  upon  the  public  health  than  the  spread  of  typhoid  fever 
or  other  diseases  known  to  be  carried  by  water.  Attention  was  first 
called  to  this  fact  in  a  report  made  to  the  Board  by  one  of  its  members 
soon  after  the  introduction  of  the  Lawrence  city  filter  in  1893,  when 
there  was  a  sudden  and  very  marked  decrease  in  the  death  rate  of  that 
city,  the  total  number  of  deaths  being  less  by  five  times  the  greatest 
previous  number  of  deaths  by  typhoid  fever.  Studies  as  to  the  cause 
disclosed  the  fact  that  the  reduction  in  the  death  rate  was  greatly  in 
excess  of  that  attributable  to  typhoid  fever  and  other  diseases  known 
to  be  carried  by  water.  Since  that  time  similar  results  have  been 
observed  in  other  cities  which  have  changed  from  a  polluted  to  a  pure 
or  purified  water  supply.  In  these  cities  it  has  also  been  found  that 
there  has  been  a  marked  diminution  in  the  death  rate  following  im- 
mediately the  introduction  of  a  pure  water  supply  or  the  purification 
of  a  polluted  one,  which  is  greatly  in  excess  of  the  reduction  attributable 
to  the  elimination  of  typhoid  fever  and  other  water-borne  diseases. 

The  supervision  of  public  water  supplies  provided  for  by  an  act  of 
the  Legislature  of  1886,  to  ascertain  their  purity  and  fitness  for  domestic 
use  or  their  liability  "to  impair  the  interests  of  the  public  or  persons 
lawfully  using  the  same,  or  imperil  the  public  health,^*  was  designed  for 
the  purpose  of  protecting  the  public  against  the  danger  of  polluted  water 
supplies.  Additional  legislation  has  from  time  to  time  been  enacted 
to  secure  further  protection  of  the  public  health,  and  the  interests  of 
those  who  are  dependent  for  their  drinking  water  upon  public  supplies. 

As  indicated  above,  it  has  been  many  years  since  a  serious  epidemic 
traceable  to  a  public  water  supply  has  occurred  in  Massachusetts,  a 
result  which  is  doubtless  due  in  a  very  considerable  degree  to  the  en- 
forcement of  legislation  adapted  to  their  protection.  It  has  given  to 
the  State  a  reputation  for  the  protection  of  the  public  interests  in  this 
regard  that  has  doubtless  been  of  material  advantage  to  it  in  other  ways. 

The  limited  supervision  of  public  water  supplies  exercisable  under 
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£iistmg  laiPTs  has  usually  been  found  sufficient  for  its  purpose,  and  veiy 
few  communities  have  been  found  to  persist  in  supplying  polluted  water 
to  the  public  after  the  danger  has  been  pointed  out.  If  the  protection  to 
the  public  health  afforded  by  the  statutes  and  by  the  care  of  its  public 
water  supply  exercised  by  nearly  every  community  in  the  State  is  to  be 
dBcient,  the  practice  of  supplying  polluted  water  in  any  conmiunity  after 
the  fact  is  known  should  not  be  tolerated. 

Water  Supply  of  the  City  of  Lynn. 
The  badly  polluted  condition  of  much  of  the  water  supply  of  the 
city  of  Lynn  was  first  brought  to  the  attention  of  the  Legislature  in 
January,  1906,  and  an  act  was  then  passed  (chapter  509  of  the  acts  of 
the  year  1906)   directing  the  State  Board  of  Health  and  the  water 
board  of  the  city  of  Lynn  to  investigate  plans  for  enlarging  and  im- 
proving the  water  supply  of  the  city.    The  results  of  this  investigation 
were  presented  to  the  Legislature  in  January,  1907.     At  this  session 
an  act  was  passed  (chapter  479  of  the  Acts  of  the  year  1907)  authoriz- 
ing the  city  of  Lynn  to  enlarge  and  improve  its  water  supply,  and  re- 
quiring that  the  construction  of  works  be  begun  by  the  city,  acting 
throng  its  public  water  board,  within  one  year  and  completed  within 
three  years  after  the  date  of  the  passage  of  the  act  (June  6,  1907).    The 
act  also  provided  for  further  investigation  of  various  methods  of  enlarg- 
ing and  improving  the  water  supply  of  the  city.     I^othing  was  done, 
however,  toward  constructing  the  works  required  by  the  act,  but  the 
city  petitioned  the  Legislature  of  1908  for  an  extension  of  time  within 
which  to  begin  the  work,  which  was  granted,  and  an  act  passed  (chapter 
610  of  the  Acts  of  the  year  1908)  entitled  "An  Act  to  extend  the  time 
within  which  the  city  of  Lynn  shall  enlarge  and  improve  its  water 
supply,"  by  the  provisions  of  which  the  time  for  beginning  the  con- 
struction of  works  was  extended  to  the  first  day  of  January  in  the  year 
1909,  and  the  time  of  completion  thereof  to  the  first  day  of  January 
in  the  year  1911.    Again  nothing  was  done  by  the  city  toward  the  con- 
struction of  the  works  required  by  the  act,  and  the  matter  again  came 
op   in  the  Legislature  of  1909,  when  another  act  was  passed  still  again 
extending  for  another  year  the  time  within  which  the  construction  of 
works  for  the  enlargement  and  improvement  of  the  water  supply  of 
the  dty  of  Lynn  should  be  begun ;  i.e.,  to  the  first  day  of  January  in  the 
yesCLT  1910.    The  time  for  the  completion  of  the  works  was  extended  to 
tbe  first  day  of  October  in  the  year  1912. 

Farther  delay  on  the  part  of  the  city  of  Lynn  in  providing  a  safe 
pnhlic  water  supply  is  wholly  unnecessary,  since  it  is  thoroughly  well 
known  that  the  water  supply  of  that  city  can  be  efficiently  purified  by 
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methods  which  have  been  in  use  in  other  cities  for  many  years,  at  an 
expense  which  the  city  of  Lynn  is  entirely  able  to  incur  without  adding 
anything  to  the  tax  levy  or  increasing  the  water  rates. 

Other  Water  Supplies. 

The  conditions  affecting  the  water  supply  of  the  towns  of  Abington 
and  Bockland  illustrate  a  danger  to  which  a  number  of  water  supplies 
are  rapidly  becoming  exposed.  The  water  used  by  these  towns  has  been 
taken  for  many  years  from  Big  Sandy  Pond  in  Pembroke,  the  water 
of  which  in  natural  quality  is  among  the  best  of  surface  waters.  For 
many  years  after  the  works  were  introduced  the  watershed  of  this  source 
contained  but  very  few  dwelling  houses,  and  the  pond  and  its  main 
tributary,  at  the  head  of  which  is  Little  Sandy  Pond,  were  visited  occa- 
sionally by  hunters  and  fishermen,  but  were  exposed  so  little  to  pollution 
that  danger  of  contamination  could  be  guarded  against  by  a  very  lim- 
ited supervision. 

In  recent  years  cottages  have  been  built  in  large  numbers  all  about 
the  shores  of  the  ponds,  and  a  large  area  of  cranberry  bogs  has  been 
constructed  near  the  upper  end  of  Big  Sandy  Pond  and  along  its  princi- 
pal tributary.  The  water  supplied  through  this  tributary  is  derived 
largely  from  Little  Sandy  Pond,  on  the  shores  of  which,  in  addition  to 
numerous  cottages,  there  is  a  large  picnic  ground  with  extensive  pro- 
visions for  boating  and  bathing,  —  a  resort  for  great  numbers  of  persons 
in  summer. 

The  danger  of  the  pollution  of  the  water  under  these  conditions  has 
been  brought  to  the  attention  of  the  authorities  of  the  towns,  but  it  is 
deemed  impracticable  now  to  purchase  the  land  about  the  ponds  and 
thus  secure  adequate  protection  of  the  purity  of  the  water.  There  is 
little  reason  to  doubt,  however,  that  an  adequate  supply  of  ground  water 
could  be  obtained  in  this  region  at  a  very  reasonable  cost,  and  the  use 
of  water  from  Big  Sandy  Pond  discontinued ;  but,  though  the  Board  has 
called  the  attention  of  the  town  authorities  to  the  danger  involved  in 
the  continued  use  of  Big  Sandy  Pond  under  present  conditions,  the  town 
authorities  decline  to  take  action  toward  protecting  the  public  health  in 
this  matter,  and  have  not  even  sought  to  ascertain  definitely  the  probable 
cost  of  obtaining  a  new  and  safe  source  of  water  supply. 

Attention  has  previously  been  called  to  the  unsafe  condition  of  the 
water  supply  of  Great  Barrington,  where  no  action  has  yet  been  taken 
toward  providing  safe  drinking  water,  and  there  are  other  places  where 
the  conditions  are  not  satisfactory.  In  most  of  the  latter  cases,  however, 
the  towns  are  making  progress  in  the  matter  of  securing  adequate  san- 
itary protection. 
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Bules  and  Regulations  for  the  Sanitary  Protection  of  Piiblic  Water 

Supplies. 

Under  authority  of  chapter  75,  section  113,  of  the  Revised  Laws,  au- 
thorizing the  State  Board  of  Health  to  make  rules  and  regulations  for 
the  sanitary  protection  of  public  water  supplies,  the  Board  during  the 
year  1909  established  rules  and  regulations  for  the  protection  of  the 
water  supplies  of  Pittsfield  (Onota  Lake)  and  Winchester  (north,  south 
and  middle  reservoirs). 

Examination  of  Sewer  Outlets. 

There  are  at  the  present  time  116  cities  and  towns  in  the  State  which 
are  provided  with  complete  or  partial  systems  of  sewers.  Of  these,  26 
cities  and  towns  lying  about  the  city  of  Boston  are  connected  with  the 
metropolitan  sewerage  systems,  the  sewage  from  which  is  disposed  of 
by  discharging  it  into  the  sea.  The  sewage  of  the  main  portion  of  the 
city  of  Boston  is  discharged  at  Moon  Island,  that  of  the  north  metropoli- 
tan system  near  Deer  Island,  and  that  of  the  south  metropolitan  system 
near  Peddock's  Island.  These  outlets  have  been  examined  as  usual 
daring  the  year,  and  no  important  change  has  taken  place  at  either 
outlet  since  the  conditions  were  reported  to  the  Legislature  of  1908. 
The  sewage  at  Deer  Island,  which  flows  out  at  all  stages  of  the  tide,  is 
rarely  traceable  at  a  distance  of  a  mile  from  the  outlet;  while  at 
Peddock^s  Island,  where  the  discharge  is  also  continuous,  the  sewage  has 
veiy  little  effect  upon  the  harbor  water,  and  is  noticeable  only  in  the 
immediate  neighborhood  of  the  outlet.  At  Moon  Island  the  conditions 
remain  about  the  same  as  in  past  years. 

In  addition  to  the  city  of  Boston  and  the  cities  and  towns  included  in 
the  metropolitan  systems,  there  are  14  cities  and  towns  which  discharge 
their  sewage  either  directly  into  the  sea  or  into  tidal  estuaries  connected 
therewith.  The  main  sewer  outlet  of  the  city  of  Salem  and  town  of 
Peabody  discharging  into  Salem  harbor  has  been  the  subject  of  careful 
observation  during  the  year,  and  observations  have  also  been  made  upon 
the  effect  of  the  disposal  of  sewage  from  the  Beverly  sewers,  the  outlet 
of  which  discharges  into  Beverly  harbor.  Much  of  the  sewage  and 
manufacturing  waste  which  was  formerly  discharged  into  the  North 
Kiver  is  now  disposed  of  by  means  of  the  sewers  of  Salem  and  Peabody, 
but  the  condition  of  that  stream  remained  objectionable  during  much  of 
the  year.  Measures  have  recently  been  taken  by  the  authorities  of  the 
city  of  Salem  to  prevent  the  further  pollution  of  the  stream  by  manu- 
facturing waste. 

There  has  been  a  considerable  growth  of  the  tanning  industry  in  the 
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adjacent  town  of  Dan  vers,  and  tannery  refuse  discharged  into  tidal 
estuaries  in  that  town  is  creating  a  considerable  nuisance. 

Of  the  main  sewers  discharging  into  the  sea,  the  most  objectionable, 
as  noted  in  previous  reports,  are  the  outlets  of  the  cities  of  Lynn  and 
New  Bedford.  The  sewage  of  the  city  of  Lynn  is  discharged  at  all 
stages  of  the  tide  into  a  small  branch  of  the  harbor  channel,  where  there 
is  no  strong  current  to  remove  the  sewage.  In  consequence,  in  calm 
weather,  or  when  the  wind  is  east  or  south,  the  sewage  remains  near  the 
outlet  or  is  carried  toward  the  shore,  and  solid  matters  from  the  sewage 
are  deposited  on  the  bottom  of  the  harbor  and  along  the  shores  in  the 
neighborhood.  There  are  wide  areas  of  flats  exposed  at  low  water  in 
this  region  which  are  now  covered  with  a  deep  deposit  of  sewage  sludge, 
and  the  conditions  all  about  this  outlet  are  very  oflfensive  during  much 
of  the  year.  This  matter  was  brought  to  the  attention  of  the  Legis- 
lature last  year,  and  it  was  stated  by  representatives  of  the  city  of  Lynn 
that  investigations  were  then  to  be  made  with  a  view  to  a  proper  dis- 
posal of  the  sewage.  It  is  understood  that  these  plans  have  been  com- 
pleted, but  no  action  appears  to  have  been  taken  as  yet  by  the  city. 

At  New  Bedford  the  sewage  of  about  two-thirds  of  the  city  is  dis- 
charged at  numerous  outlets  along  the  shores  of  the  harbor  and  in  the 
Acushnet  Eiver,  while  the  sewage  of  the  remaining  third  is  discharged 
at  the  head  of  Clark's  Cove.  Nuisances  are  created  at  several  points, 
the  most  serious  of  which  is  found  in  Clark's  Cove,  where  there  is  no 
strong  current  for  the  removal  of  the  sewage,  and  the  prevailing  winds 
in  summer  cause  it  to  collect  near  the  upper  end  of  the  cove,  where  it 
creates  a  very  offensive  nuisance  in  a  thickly  populated  neighborhood. 
A  plan  for  relieving  the  nuisance  was  submitted  to  the  Board  for  its 
consideration  during  the  year,  but  the  plan  was  not  satisfactory,  and 
the  city  is  now  making  an  investigation  of  plans  for  the  collection  of 
the  sewage  from  the  present  outlets  and  disposing  of  it  by  discharging 
it  into  the  sea  at  a  main  outlet  off  Clark's  Point  south  of  the  city. 

The  remaining  sewer  outlets  have  been  considered  in  connection  with 
the  examination  of  rivers. 

Pollution  of  Rivers. 

The  effect  of  the  pollution  of  the  rivers  of  the  State  by  sewage  and 
foul  drainage  from  manufacturing  establishments  has  increased  greatly 
in  the  past  few  years,  and  during  the  past  year  numerous  complaints 
have  been  made  of  serious  nuisances  caused  by  the  pollution  of  various 
rivers. 

The  first  action  by  the  Legislature  dealing  with  the  general  subject  of 
stream  pollution  appears  to  have  been  taken  in  1872,  when  an  order  was 
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adopted  directing  the  State  Board  of  Health  to  collect  information  con- 
cerning the  disposal  of  sewage,  the  pollution  of  streams  and  of  the  water 
supplies  of  towns,  and  make  a  report  at  its  next  session;  and,  in  com- 
pliance with  this  direction,  the  Board,  after  investigation,  made  a  report 
on  the  subject  to  the  Legislature  of  1873. 

The  condition  of  the  various  rivers  was  subsequently  reported  in  detail 
from  time  to  time.  Finally,  the  whole  question  of  dealing  with  the 
prevention  of  the  pollution  of  streams  in  Massachusetts  was  submitted  to 
a  commission  known  as  the  Massachusetts  Drainage  Commission,  ap- 
pointed in  1884  to  consider  especially  a  general  system  of  drainage  for 
the  relief  of  the  Mystic,  Blackstone  and  Charles  rivers,  and,  further, 
to  consider  and  report  upon  the  needs  of  other  portions  of  the  Common- 
wealth regarding  water  supply  and  sewerage.  The  recommendations  of 
this  commission,  so  far  as  they  relate  to  the  prevention  of  the  pollution 
of  streams,  were  in  part  as  follows :  — 

We  think  it  would  be  well,  then,  for  the  Legislature  to  designate  some  one 
or  more  persons  to  look  after  the  public  interests  in  this  direction.  Let  these 
g^nardians  of  inland  waters  be  charged  to  acquaint  themselves  with  the  actual 
condition  of  aU  waters  within  the  State  as  respects  their  pollution  or  purity, 
and  to  inform  themselves  particularly  as  to  the  relation  which  that  condition 
bears  to  the  health  and  well-being  of  any  part  of  the  people  of  the  Common- 
wealth. Let  them  do  away,  as  far  as  possible,  with  all  remediable  pollution, 
and  use  every  means  in  their  power  to  prevent  further  vitiation.  Let  them 
make  it  their  business  to  advise  and  assist  cities  or  towns  desiring  a  supply 
of  water  or  a  system  of  sewerage.  They  shall  put  themselves  at  the  disposal 
of  manufactories  and  others  using  rivers,  streams  or  ponds,  or  in  any  way 
misusing  them,  to  suggest  the  best  means  of  minimizing  the  amount  of  dirt 
in  their  effluent,  and  to  experiment  upon  methods  of  reducing  or  avoiding 
pollution.  They  shall  warn  the  persistent  violator  of  all  reasonable  regula- 
tion in  the  management  of  water  of  the  consequences  of  his  acts.  In  a  word, 
it  shall  be  their  especial  function  to  guard  the  public  interest  and  the  public 
health  in  its  relation  with  water,  whether  pure  or  defiled,  with  the  ultimate 
hope,  which  must  never  be  abandoned,  that  sooner  or  later  ways  may  be  found 
to  redeem  and  preserve  all  the  waters  of  the  State.  We  propose  to  clothe  the 
Board  with  no  other  power  than  the  power  to  examine,  advise  and  report, 
except  in  cases  of  violation  of  the  statutes.  Such  cases,  if  persisted  in  after 
notice,  are  to  be  referred  to  the  Attorney-General  for  action.  Other  than  this, 
its  decisions  must  look  for  their  sanction  to  their  own  intrinsic  sense  and 
soundness.  Its  last  protest  against  wilful  and  obstinate  defilement  will  be  to 
the  G(eneral  Court.  To  that  tribunal  it  shall  report  all  the  facts,  leaving  to 
its  supreme  discretion  the  final  disposition  of  such  offenders. 

The  recommendations  contained  in  the  report  of  this  commission  were 
enacted  into  law,  and  under  those  laws  the  powers  of  the  Board  in  dealing 
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with  the  pollution  of  rivers,  except  in  the  specific  instance  of  the 
Neponset  River  and  limited  areas  in  certain  other  watersheds,  are  simply 
advisory.  By  the  revision  of  the  statutes  in  1902,  the  portion  of  this 
authority  which  relates  to  the  Merrimack  and  Connecticut  rivers,  and 
a  portion  of  the  Concord  River,  was  removed.  The  laws  requiring  the 
submission  of  plans  of  proposed  drainage  and  sewerage  systems  to  the 
State  Board  of  Health  for  its  advice  before  their  construction  have 
operated  to  prevent  further  objectionable  pollution  of  most  of  the  rivers, 
since  in  most  cases  cities  and  towns  have  complied  with  the  advice  of 
the  Board  in  these  matters;  but  the  Board  has  no  power  to  prevent  or 
limit  the  pollution  of  rivers  by  those  cities  and  towns  in  which  sewerage 
systems  had  already  been  constructed  before  the  laws  requiring  the 
advice  of  the  Board  were  enacted.  There  is  still  a  large  number  of  such 
cities  and  towns,  and,  while  in  some  instances  municipalities  which  have 
used  the  rivers  as  places  of  sewage  disposal  for  many  years  have  by 
the  advice  of  the  Board  discontinued  this  practice,  the  Board  has  no 
further  power  of  action  in  cases  where  a  city  or  town  persists  in  con- 
tinuing the  objectionable  pollution  of  the  river,  except  to  report  the 
facts  to  the  Legislature. 

North  Branch  of  the  Nashua  River, 

The  condition  of  this  river  has  been  objectionable  for  many  years. 
Plans  for  purifying  the  sewage  and  manufacturing  waste  of  the  city 
of  Fitchburg  before  discharging  them  into  the  river  were  considered 
many  years  ago,  and  in  the  year  1901  the  city  secured  legislation  (chap- 
ter 354  of  the  Acts  of  the  year  1901)  to  enable  it  to  construct  a  system 
of  sewage  disposal. 

A  very  thorough  investigation  of  the  whole  question  was  made  by 
expert  sanitary  engineers,  and  plans  for  a  system  of  sewage  disposal 
were  presented  to  the  Board  for  its  approval,  under  the  provisions  of  the 
above  act,  on  Dec.  2,  1903,  and  were  approved  on  Dec.  17,  1903.  When 
these  plans  were  presented  to  the  Board  it  was  proposed  to  construct  in 
the  beginning  a  trunk  sewer  and  disposal  works  for  the  collection  and 
purification  of  the  dry-weather  flow  of  sewage,-  and  subsequently  to  effect 
gradually  the  separation  of  the  sewage  from  the  storm  water.  In  view 
of  the  conditions,  it  was  desired  to  extend  the  latter  work  over  as  long 
a  period  as  practicable;  and,  considering  all  the  circumstances,  the  date 
for  the  final  completion  of  this  work  was  placed  at  Jan.  1,  1915. 

Nothing  having  been  done  by  the  city  toward  beginning  the  con- 
struction of  any  portion  of  these  works,  the  Board  brought  the  matter 
to  the  attention  of  the  Legislature  in  January,  1908,  for  such  action  as 
the  Legislature  might  deem  necessary,  since  the  pollution  of  the  river 
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had  created  a  nuisance.  The  committee  of  the  Legislature  of  1908  to 
which  the  report  was  referred  gave  several  hearings  upon  the  matter, 
and  subsequently,  upon  the  assurance  of  the  mayor  that  he  would  bring 
the  matter  to  the  attention  of  the  city  council  for  action,  no  legislation 
was  deemed  necessary.  The  matter  was  referred  to  the  city  council 
in  the  latter  part  of  that  year,  but  no  action  was  taken,  and  the  Board 
again  reported  the  facts  to  the  Legislature  of  1909.  After  several  hear- 
ings, the  committee  on  drainage,  to  which  this  matter  was  referred^  made 
a  report  to  the  Legislature  relative  to  the  pollution  of  the  north  branch 
of  the  Nashua  River  by  the  discharge  of  the  sewage  of  the  city  of  Pitch- 
burg  into  that  stream,  which  is  printed  in  the  journals  of  the  Senate 
and  House.    The  committee  reported  as  follows :  — 

that  they  have  carefully  considered  the  matter,  and  are  firmly  oonvinoed  that 
there  is  just  cause  for  complaint  because  of  conditions  existing  at  that  point 
They  do  not,  however,  believe  that  it  is  wise  to  alter  existing  l^^lation  now 
governing  the  actions  of  said  city  in  connection  therewith.  They  believe  that 
the  city  of  Fitchburg  is  sincere  in  its  assurances  that  it  intends  to  remedy  this 
evil  at  the  earliest  opportunity,  but  in  their  opinion  the  time  has  arrived  when 
the  parties  should  show  by  definite  actions  to  the  State  Board  of  Health  that 
their  intentions  are  sincere.  And  the  committee  further  believe  that  said  city 
should  show  to  the  State  Board  of  Health  from  time  to  time  that  some  defi- 
nite progress  has  been  made  in  the  separation  and  disposal  of  its  sewage. 
— ^Journal  of  the  Senate,  June  7, 1909,  page  1085. 

The  Board  reports  that  no  definite  progress  has  been  made  by  the 
city  of  Fitchburg  during  the  year  1909  either  in  the  separation  or  dis- 
posal of  its  sewage.  In  the  mean  time,  the  condition  of  the  river  has 
iiecome  much  worse  than  ever  before,  and  its  pollution  has  been  a  source 
of  complaint  for  a  distance  of  more  than  thirty  miles  below  the  city. 

Time  will  be  required  to  construct  a  system  of  sewage  disposal  and 
provide  trunk  sewers  necessary  for  diverting  the  sewage  from  the  river; 
and  if  this  work  were  prosecuted  with  the  utmost  diligence,  it  could 
hardly  be  advanced  to  such  a  point  as  to  relieve  materially  the  pollution 
of  the  river  in  less  than  two  years.  In  the  opinion  of  the  Board,  it  is 
important  that  further  unnecessary  delay  in  the  removal  of  pollution 
from  the  north  branch  of  the  Nashua  Eiver  shall  be  prevented. 

Pollution  of  the  Assahet  River. 

The  Assabet  Biver  has  again  been  very  offensive  below  the  sewage 

disposal  works  of  the  town  of  Westborough  during  much  of  the  drier 

portion  of  the  year.    Its  condition  has  also  been  very  objectionable  below 

Hudson  and  again  below  Maynard.    The  pollution  of  the  stream  below 
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the  Westborough  filter  beds  is  caused  by  the  imperfectly  purified  effluent 
discharged  into  the  river  from  those  works.  The  ineflBcient  operation 
of  the  filters  is  due  largely  to  the  discharge  into  the  sewers  of  the  wastes 
from  a  yeast  factory,  which  contain  yeast  and  alcohol  in  such  quantities 
as  to  clog  the  filters  and  arrest  nitrification.  Plans  for  enlarging  the 
filter  beds  were  approved  by  the  Board  during  the  past  year,  and  the 
additional  filters  have  been  partially  constructed. 

Acting  under  the  provisions  of  chapter  433  of  the  Acts  of  the  year 
1909,  the  Board,  on  Nov.  4,  1909,  issued  an  order  to  the  proprietors  of 
the  yeast  factory  requiring  treatment  of  their  waste  before  its  discharge 
into  the  sewers  in  such  a  manner  as  to  prevent  interference  with  the 
operation  of  the  purification  works. 

The  pollution  of  the  stream  below  Hudson  is  due  largely  to  the  same 
cause  as  at  Westborough,  —  the  unsatisfactory  operation  of  the  works  for 
the  purification  of  the  sewage.  In  this  case  the  failure  of  the  filter  beds 
to  purify  the  sewage  satisfactorily  is  due  to  the  discharge  into  the  sewers 
of  the  wastes  from  a  woolen  mill  containing  an  excessive  quantity  of 
fats,  which  has  clogged  the  filters  and  prevented  nitrification.  The  con- 
struction of  additional  filter  beds  at  this  place  also  was  begun  during 
the  past  year. 

Early  in  July  the  owner  of  a  factory  on  the  stream  below  Hudson 
brought  action  in  the  Supreme  Court  to  prevent  the  pollution  of  the 
river,  and,  under  the  direction  of  the  court,  works  have  been  constructed 
for  the  treatment  of  the  waste  from  the  woolen  mill  before  its  discharge 
into  the  sewers. 

At  both  Westborough  and  Hudson  it  is  probable  that  the  new  filter 
beds  will  have  to  be  completed  before  it  will  be  practicable  to  restore 
the  old  ones  to  their  former  condition,  and  secure  again  the  efficient 
purification  of  the  sewage  of  these  towns. 

At  Maynard  the  pollution  of  the  stream  is  caused  chiefly  by  the  wastes 
from  a  large  woolen  mill,  though  the  stream  is  also  polluted  by  a  small 
amount  of  sewage  from  the  town.  The  proprietors  of  the  woolen  mill 
and  the  authorities  of  the  town  have  been  advised  to  purify  the  waste 
and  sewage,  to  prevent  the  further  pollution  of  the  river. 

Pollution  of  the  Hoosick  River. 

The  condition  of  the  Hoosick  Eiver  in  North  Adams  and  Williamstown 
has  become  increasingly  objectionable  in  the  last  few  years,  and  has  now- 
reached  the  stage  where  it  is  a  nuisance  and  likely  to  be  injurious  to 
the  health  of  the  dense  population  living  in  its  valley.  The  Board 
has  notified  the  towns  of  Adams  and  Williamstown  and  the  city  of 
North  Adams  of  the  condition  of  the  river,  and  has  advised  the  puri- 
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fication  of    tlxe    sewage  of  those  places  before  its  discharge  into  the 
streun. 

The  town,  of  Adams  during  the  past  year  prepared  a  plan  for  the  col- 
lection and  disposal  of  its  sewage,  which  was  subsequently  submitted  to 
ind  approved  by  the  Board,  and  it  is  understood  that  investigations  re- 
lating to  the  treatment  of  the  sewage  have  been  begun  in  the  city  of 
North  Adams. 

The  condition  of  this  stream  is  rapidly  becoming  more  objectionable, 
and  it  is  important  that  there  shall  be  no  delay  in  relieving  the  pollution 
of  this  river. 

Pollution  of  the  Nepovset  River. 

Under  the  provisions  of  chapter  360  of  the  Acts  of  the  year  1906 
many  of  the  sources  of  pollution  of  this  stream  have  been  removed,  and 
with  the  completion  of  the  sewage  purification  works  of  the  town  of 
Xoxwood^  and  the  diversion  of  the  sewage  from  the  sewer  of  that  town  to 
the  filter  beds,  the  pollution  of  the  river  by  domestic  sewage  has  ceased. 

Many  of  the  factories  have  begun  the  construction  of  works  for  the 
purification  of  their  wastes,  but  large  quantities  of  foul  refuse  still 
find  their  way  into  the  stream,  and  the  condition  of  the  river  during  the 
last  half  of  the  year  has  been  very  objectionable.  The  character  and 
amount  of  the  wastes  discharged  into  the  stream  have  been  determined, 
and  practicable  methods  for  their  purification  have  been  selected.  Under 
advice  of  the  law  department  of  the  Commonwealth,  proceedings  are  be- 
ing taken  against  those  who  are  not  complying  with  the  law. 

Pollution  of  the  Housatonic  River. 

The  city  of  Pittsfield  and  the  towns  of  Lenox  and  Stockbridge  in  the 
valley  of  this  stream  are  provided  with  sewage  disposal  works,  and  in  the 
case  of  the  town  of  Stockbridge  all  of  the  sewage  is  purified  before  being 
discharged  into  the  stream.  At  Pittsfield  the  purification  works  have 
been  efficiently  operated,  and  all  of  the  sewage  brought  to  the  works  has 
been  well  purified  before  being  discharged  into  the  river.  The  works 
have  not  yet  been  extended  sufficiently,  however,  to  collect  all  of  the 
sewage  and  manufacturing  waste  which  pollute  the  streams  in  the  city, 
and  considerable  sewage  still  reaches  the  river  and  its  tributaries  which 
should  be  removed  and  diverted  to  the  sewage  purification  works. 

At  Lenox,  attention  having  been  called  to  the  pollution  of  the  river 
by  the  sewage  of  that  town  and  the  need  of  additional  purification  works, 
the  town  has  taken  up  the  matter  during  the  past  year,  and  caused 
investigations  to  be  made  and  plans  to  be  prepared,  which,  if  carried 
out,  will  provide  adequately  for  the  purification  of  the  sewage. 

While  the  city  of  Pittsfield  and  the  towns  of  Lenox  and  Stockbridge 
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have  constructed  and  are  now  maintaining  works  for  the  purification  of 
their  sewage  to  prevent  the  pollution  of  the  river,  the  towns  of  Dalton, 
Lee  and  Great  Barrington  discharge  all  of  their  sewage  directly  into 
this  river  without  previous  treatment.  This  inequality  of  responsibility 
for  maintaining  proper  sanitary  conditions  in  this  valley  has  come  about 
through  the  fact  that  sewers  existed  in  these  towns  before  the  passage 
of  laws  relating  to  the  pollution  of  streams,  and  the  systems  can  be  in- 
definitely extended  without  making  them  amenable  to  existing  laws  re- 
lating to  the  pollution  of  streams.  It  is  desirable  that  the  expense  and 
responsibility  of  maintaining  a  clean  river  should  fall  upon  all  of  the 
towns  instead  of  being  borne  by  a  part  of  them. 

Pollution  of  the  Merrimack  River. 

The  condition  of  the  Merrimack  Biver  was  very  thoroughly  investi- 
gated in  the  year  1908,  as  required  by  chapter  114  of  the  Besolves  of 
that  year,  and  the  results  were  reported  in  detail  to  the  Legislature 
of  1909.  An  act  was  subsequently  passed  (chapter  605  of  the  Acts 
of  the  year  1909)  requiring  the  Board  to  examine  the  river  and  its 
tributaries  at  such  times  as  it  may  deem  proper,  and  whenever  it  shall 
determine  that  its  condition  is  likely  to  become  injurious  or  dangerous 
to  the  public  health  to  prepare  a  plan  for  removing  the  cause  of  such 
injury  or  danger  and  report  the  same  to  the  General  Court. 

Examinations  made  during  the  past  year  show  that  the  river  is  badly 
polluted  and  contains  much  objectionable  matter,  and  refuse,  from  manu- 
facturing waste,  which  is  most  noticeable  below  the  city  of  Lawrence. 

Pollution  of  the  Taunton  River, 

During  the  year  serious  complaint  was  made  of  the  condition  of  the 
Matfield  Biver,  one  of  the  tributaries  of  the  Taunton,  flowing  through 
Brockton  and  East  Bridgewater,  and  investigation  has  shown  that  the 
stream  is  being  badly  polluted  by  wastes  from  manufacturing  and  in- 
dustrial establishments,  chiefly  in  the  city  of  Brockton.  The  owners  of 
these  establishments  have  been  notified  of  the  necessity  for  treating 
their  wastes  in  such  a  manner  as  to  prevent  the  pollution  of  the  river. 

The  Nemasket  Biver,  one  of  the  main  branches  of  this  stream,  is 
badly  polluted  by  the  sewage  of  the  town  of  Middleborough,  and  the 
main  stream  is  polluted  by  the  sewage  of  the  city  of  Taunton  which  is 
discharged  into  the  river  below  the  city  under  plans  approved  by  the 
State  Board  of  Health  several  years  ago,  which  require  the  removal  of 
the  sewage  from  the  river  on  or  before  July  1,  1910,  and  its  purification 
upon  a  certain  area  of  land  in  Berkley  acquired  by  the  city  and  set 
apart  for  this  purpose  several  years  ago. 
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Objectionable  Conditions  in  Other  Streams, 

Green  River,  one  of  the  principal  tributaries  of  the  Deerfield  River,  is 
badly  polluted  near  its  mouth  by  the  sewage  of  the  town  of  Greenfield, 
which  has  caused  a  very  serious  nuisance  in  this  stream  for  several 
years.  Plans  are  now  being  prepared  for  removing  the  sewage  from  the 
river  and  providing  a  proper  method  of  sewage  disposal  for  the  town. 

The  Ware  River  is  badly  polluted  at  several  points  by  sewage  and 
manofacturing  wastes.  At  Barre,  on  the  upper  waters  of  the  river, 
the  discharge  of  wastes  from  a  wool-combing  plant  has  created  a  serious 
nuisance.  The  river  receives  further  pollution  at  Wheelwright  and 
Gilbertville,  and  at  Ware  is  polluted  by  large  quantities  of  wool-scouring 
waste  and  by  the  sewage  of  the  town.  Below  Ware  the  effect  of  the 
pollution  is  becoming  very  objectionable. 

The  French  River  is  polluted  at  various  points  along  its  course,  chiefly 
by  woolen  mill  wastes,  and  at  Webster  it  receives  an  enormous  quantity 
of  waste  from  a  woolen  mill  and  in  addition  the  entire  sewage  of  the 
town.  Its  condition  below  the  town  during  the  past  year  has  been  very 
objectionable. 

The  Spicket  River,  a  tributary  of  the  Merrimack  which  flows  through 
the  town  of  Methuen  and  a  densely  populated  portion  of  the  city  of 
Lawrence,  has  in  previous  years  been  a  source  of  copiplaint,  but  during 
the  past  year  has  been  a  very  objectionable  nuisance.  The  river  is  pol- 
luted considerably  by  manufacturing  wastes  in  the  town  of  Methuen, 
but  an  investigation  has  shown  that  the  chief  cause  of  the  trouble  during 
the  present  year  was  the  manufacturing  waste  discharged  from  certain 
processes  in  the  Arlington  mills,  though  the  stream  is  also  considerably 
polluted  by  sewage.  The  banks  of  the  stream,  which  are  overgrown  in 
places  by  bushes,  were  in  an  objectionable  condition,  and  there  were  con- 
siderable deposits  of  offensive  matter  on  the  sides  and  bottom  of  the 
stream.  The  Board  has  recommended  a  plan  for  improving  the  con- 
dition of  this  river,  which,  if  carried  out,  will  prevent  further  nuisance 
therefrom. 

The  condition  of  the  Blackstone  River,  which  has  long  been  the 
worst-polluted  stream  in  the  State,  has  begun  apparently  to  show  im- 
provement. 

The  Ten  Mile  River,  which  has  become  a  serious  nuisance  by  reason 
of  the  sewage  of  Attleborough  and  North  Attleborough,  which  is  dis- 
charged untreated  into  the  stream,  is  in  process  of  improvement,  the 
construction  of  sewerage  works  having  already  been  begun  in  North 
Attleborough,  while  plans  for  the  works  which  are  to  be  constructed 
during  the  coming  year  are  being  prepared  by  the  town  of  Attleborough, 
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Charles  River  Basin. 

The  plan  of  converting  the  tidal  estuary  of  Charles  River  into  a 
fresh-water  basin,  proposed  by  a  joint  board  consisting  of  the  Metro- 
politan Park  Commission  and  the  State  Board  of  Health  in  a  report 
presented  to  the  Legislature  in  1894  and  adopted  by  chapter  466  of  the 
Acte  of  the  year  1903,  has  been  practically  completed,  and  in  October, 
1908,  the  flow  of  the  tides  was  shut  off  at  a  dam  at  Craigie  bridge  be- 
tween Boston  and  Cambridge,  With  the  high  flows  of  fresh  water  in 
the  river  during  the  winter  and  spring  of  1909  salt  water  was  gradnallj 
excluded,  and  the  river  has  been  maintained  during  the  past  year  as  a 
fresh-water  basin.  The  result  predicted  has  been  realized.  This  un- 
sightly and  at  times  offensive  estuary  has  been  converted  into  an  at- 
tractive fresh-water  lake,  and  a  great  improvement  in  the  drainage  of 
its  shores  and  of  neighboring  areas  has  been  made  possible.  The  level 
of  the  water,  which  formerly  rose  at  times  of  high  tide  to  10.5  feet 
above  low  water  in  Boston  harbor,  and  frequently  to  12  feet  or  more 
above  that  level,  flooding  the  basements  of  many  of  the  houses  on  the 
water  side  of  Beacon  Street,  is  now  maintained  at  all  times  at  a  level  of 
approximately  8  feet  above  low  water. 

The  dam  has  already  proved  of  incalculable  value  in  protecting  the 
comfort  and  health  as  well  as  the  property  of  the  inhabitants  in  the 
densely  populated  low  lands  in  the  Back  Bay  district,  and  elsewhere 
along  the  valley  of  the  Charles  River  estuary,  by  preventing  the  en- 
trance of  the  tide  in  the  great  storm  of  Dec.  26,  1909,  when  the  tide 
rose  to  grade  15.68  above  low  water'  in  Boston  harbor,  —  a  level  slightly 
higher  (0.02  of  a  foot)  than  the  Minofs  Ledge  tide  of  April,  1851, 
and  .78  of  a  foot  higher  than  in  the  great  "  Portland "  storm  of  Nov. 
26,  1898. 

At  the  lower  side  of  the  dam  the  maximum  height  of  the  water  was 
15.79.  The  grade  of  the  streets  in  the  Back  Bay  district  is  in  many 
places  below  17,  and  the  level  of  Back  Street,  which  borders  the  river 
in  the  rear  of  Beacon  Street,  is  below  grade  14.  Cellars  in  this  region 
are  at  grade  12,  and  the  yards  in  some  places  in  the  districts  tributary 
to  the  new  basin  in  this  region  are  as  low  as  grade  10. 

Had  this  enormous  tide  entered  the  river  freely,  as  before  the  dam 
was  built,  it  must  have  caused  great  discomfort  and  injury  to  the  in- 
habitants, and  damages  of  many  thousands  of  dollars  to  property  through- 
out a  wide  area  of  lowland  bordering  the  river  above  the  dam. 

>  Bcwton  city  ban. 
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The  condition  of  the  water  of  the  basin  has  remained  satisfactory 
thionghoTit  the  year.  It  still  receives  a  considerable  amount  of  unneces- 
sary poUntioiiy  ^which  is  being  gradually  diminished. 

Lawrence  Experiment  Station. 
During  1909  fiftj'-one  filters  have  been  in  operation  at  the  Lawrence 
Experiment  Station.  Twelve  of  these  have  been  used  for  studies  on  the 
porification  of  water,  twenty  on  the  purification  of  domestic  sewage,  and 
nineteen  on  the  purification  of  maHufactural  wastes.  The  sand  filters 
to  which  the  sewage  has  been  applied  for  a  period  of  nearly  twenty-two 
years  have  been  continued  in  operation,  and  have  produced  eflSuents  as 
well  or  better  purified  than  during  many  of  the  preceding  years. 

Contact  filters  which  have  been  used  for  eight  years,  and  sprinkling 
filters  in  use  for  ten  years,  are  still  in  operation.  Long-continued  studies 
of  these  different  classes  of  filters  have  yielded  very  valuable  information 
as  to  the  volume  of  sewage  which  can  be  treated  upon  the  filters  of  each 
type  without  impairing  their  efficiency,  and  have  furnished  much  valu- 
able experience  in  regard  to  methods  of  operation  necessary  to  maintain 
such  filters  in  satisfactory  and  permanent  operation. 

Most  important  and  valuable  at  the  present  time  is  the  work  done  at 
the  experiment  station  in  the  investigation  of  methods  for  the  purifica- 
tion of  waste  from  manufacturing  establishments  which  are  the  sources 
cf  much  of  the  pollution  of  the  rivers  in  this  State.  These  wastes  are 
of  anch  a  character  that  they  are  often  very  difficult  to  purify,  but  they 
must  be  treated  by  methods  which  are  practicable  and  reasonably  avail- 
able. These  wastes  are  in  great  variety,  and  include  liquors  from  the 
processes  of  manufacturing  paper,  leather,  cotton  and  woolen  goods,  yeast, 
fiah  glue,  gas,  etc.  Besides  this,  various  methods  have  been  studied  for 
the  disposal  of  sludge  resulting  from  the  sedimentation  of  sewage  and 
of  the  effluents  of  trickling  and  contact  filters  by  means  of  settling  tanks 
and  in  other  ways.  In  this  connection  new  types  of  settling  tanks  have 
been  studied,  and  the  operation  of  filters  constructed  of  horizontal  layers 
of  slate^  begun  in  1901,  has  been  resumed.  The  investigation  of  the 
disposal  of  sewage  sludge  by  destructive  distillation,  begun  in  1908,  has 
continued,  and  much  information  obtained  as  to  the  value  of  the 
s,  coke  and  other  products  resulting  from  this  process. 
The  studies  on  water  filtration  have  included  the  operation  of  nu- 
merous slow  sand  and  mechanical  filters  and  of  double  filtration  sys- 
tems. Particular  attention  has  been  devoted  to  the  effect  of  the  rate  of 
filtration  on  the  efficiency  of  slow  sand  filters,  and  a  series  of  filters  con- 
atmcted  of  the  same  depth  of  sand  and  receiving  water  of  the  same  char- 
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acter  have  been  operated  at  rates  varying  from  two  and  one-half  million 
to  twenty  million  gallons  per  acre  daily.  Studies  have  also  been  made 
on  the  removal  of  color  from  hi^y  colored  water  by  the  use  of  dif- 
ferent coagulants  followed  by  filtration.  Filters  of  broken  stone  operated 
with  water^  in  the  same  manner  as  trickling  filters  are  operated  with 
sewage^  have  been  studied,  and  the  results  obtained  have  helped  to  make 
clear  some  of  the  causes  hitherto  not  thoroughly  understood  as  to  the 
purification  of  water  by  biological  action.  An  investigation  of  the  use 
of  various  disinfectants  in  connection  with  the  purification  of  water  and 
sewage  has  also  been  in  progress,  and  much  information  as  to  the 
efficiency  of  disinfectants  of  various  kinds  when  used  for  the  purpose  has 
been  obtained. 

As  during  previous  years,  all  the  bacterial  work  for  the  department  of 
water  supply  and  sewerage  has  been  carried  on  at  the  station. 

Supervision  of  the  Business  of  Plumbing. 

AcTB  OF  1909,  Chapter  536. 

An  Act  relative  to  the  Supervision  of  the  Business  of  Plumbing. 

Section  1.  Within  thirty  days  after  the  passage  of  this  act,  the  state 
board  of  health  shall  appoint  three  examiners  of  plumbers.  The  first  shall 
be  a  practical  plumber  of  at  least  five  years'  continuous  practical  experience. 
The  second  shall  be  a  sanitary  expert,  and  the  third  shall  have  such  qualifica* 
tions  as  may  be  required  by  the  state  board  of  health.  .  .  .  The  compensation 
of  the  state  examiners  of  plumbers,  together  with  the  travelling  and  other 
necessary  expenses  of  the  clerk  shall,  when  approved  by  the  chairman  of  the 
state  board  of  health  and  by  the  governor  and  council,  be  paid  from  the 
treasury  of  the  commonwealth. 

Section  2.  The  state  examiners  of  plumbers  may  make  such  rules  as  they 
deem  necessary  for  the  proper  performance  of  their  duties,  which  rules  shall 
take  effect  when  approved  by  the  state  board  of  health.  .  .  . 

Section  3.  ...  The  report  of  the  state  examiners  of  pliunbers  shall  be 
a  part  of  the  annual  report  of  the  state  board  of  health. 

Section  5.  Upon  petition  of  the  board  of  health  of  any  town  which  haB 
not  accepted  the  provisions  of  chapter  one  hundred  and  three  of  the  Revised 
Laws,  the  said  examiners  shall  formulate  rules  relative  to  the  construction, 
alteration,  repair  and  inspection  of  all  plumbing  work  within  such  town, 
which  rules,  when  approved  by  the  state  board  of  health  and  accepted  by 
the  board  of  health  of  such  town  .  .  .  shall  thereafter  have  the  force  and 
effect  of  law.  .  .  .  The  decision  of  said  examiners  shall  be  subject  to  the 
approval  of  the  chairman  of  the  state  board  of  health,  and  a  copy  of  the 
decision  shall  be  served  on  each  of  the  persons  interested.  .  .  . 

At  a  special  meeting  of  the  Board,  held  on  July  15,  1909,  it  was  voted 
to  make  the  following  appointments :  — 
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FirBt  examiner  (clerk),  Edward  C.  Kelly  of  Boston. 
Second  examiner,  James  C.  Coffey  of  Worcester. 
Third  examiner,  Chables  R.  Felton,  C.E.,  of  Brockton. 

The  detailed  report  of  the  State  Board  of  Examiners  of  Plumbers  will 
be  foimd  in  the  Supplement. 

Dealers  in  Cigarettes  to  post  Certain  Notices. 

As  directed  by  section  3  of  chapter  346  of  the  Acts  of  1909,  the  fol- 
lowing notice  was  printed  by  the  Board  and  sent  on  request  to  the  police 
authorities  of  cities  and  towns:  — 

To  ike  Proper  Authorities  of  Cities  and  Towns  in  the  Commonwealth: 

Yoor   attention    is    respectfully    called    to    the    following    law,    recently 

enacted:  — 

Ghaptbb  346  OP  thx  Acts  op  1909. 

Ak  Act  to  bsquise  Dealers  in  Qoabxttes  to  post  Certain  Notigb& 

Be  it  enacted  by  the  Senate  and  House  of  Sepresentaiives  in  GeneraX  Court 
assembled  and  by  the  authority  of  the  same,  as  follows: 

Section  1.    Section  three  of  chapter  two  hundred  and  thirteen  of  the  Bevised 

Lmwb  IB  hereby  amended  bj  adding  at  the  end  thereof  the  following:  — A  copy. 

of  this  flection  printed  in  letters  not  less  in  size  than  18  point  capitals,  bold  face, 

riiall  be  posted  conspicnously  in  the  shop  or  other  place  of  sale  nsed  by  any  person 

wiling  dgarettes  at  retail,  and  whoever  violates  this  provision  shall  be  punished 

as  abiMw  deacribed,  —  ao  as  to  read  as  follows :  —  Section  3.     Whoever  sella  a 

cigarette  to  a  person  under  eighteen  years  of  age,  or  whoever  aella  anuff  or  tobacco 

is  any  of  ita  forms  to  a  person  under  sixteen  years  of  age,  or,  not  being  his 

parent  or  guardian,  gives  a  cigarette  to  a  person  under  eighteen  years  of  age,  or 

fives  BBulf  or  tobacco  in  any  of  its  forms  to  a  person  under  sixteen  years  of  age, 

ahsU  be  poniahed  by  a  fine  of  not  more  than  fifty  doUara.    A  copy  of  thia  aection 

psiBied  in  letters  not  leas  in  aiae  than  18  point  capitala,  bold  face,  ahall  be  poated 

eoBspienousIy  in  the  ahop  or  other  place  of  aale  used  by  any  person  selling 

cigarettes   at  retail,  and  whoever  violates  thia  proviaion  shall  be  puniahed  aa 

above  prescribed. 

SscnoN  2.  It  ahall  be  the  duty  of  the  police  department  of  citiea  and  towna 
where  soeh  extat,  and  of  constables  in  towns  not  having  a  police  department,  to 
see  that  a  copy  of  the  aaid  aection  three,  aa  above  amended,  ia  poated  in  a  con- 
apienona  place  where  it  can  eaaily  be  read,  in  every  ahop  or  place  where  cigarettea 
are  aold  at  retail.  Any  person  unlawfully  removing  the  aaid  copy  while  cigarettea 
are  still  sold  On  the  premiaea  where  it  ia  poated  ahall  be  subject  to  a  penalty  of 
ten  dollars^ 

SBCnoN  3.  Copies  of  the  said  section,  printed  as  above  specified,  shall  be  pre- 
pared by  the  state  board  of  health,  and  shall  be  delivered  without  charge  to  the 
cities  auid  towns  applying  for  them. 

SBCmox  4.  This  act  shall  take  effect  sixty  days  after  its  passage.  [Approved 
Ma^  S,  1909. 
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Changes  in  Legislation  which  affect  the  Work  of  the  State 

Inspectors  of  Health. 

Statute  Provisions  at  the  End  of  the  Legislative  Session  of  1908. 

1.  In  accordance  with  chapter  106,  sections  47,  48  and  50,  Bevised 
Laws,  State  Inspectors  of  Health  issued  orders  relative  to  providing 
proper  water-closets  for  both  sexes  in  factories,  workshops,  mercantile  or 
other  establishments  or  oflBces  in  which  two  or  more  children  under 
eighteen  years  of  age  or  women  are  employed. 

2.  State  Inspectors  of  Health  enforced  the  provisions  of  chapter  106, 
sections  54  and  55,  Revised  Laws,  relative  to  sanitary  and  ventilating 
provisions  in  schoolhouses  and  public  buildings. 

Statute  Provisions  at  the  End  of  the  Legislative  Session  of  1909, 

1.  In  codifying  the  laws  relating  to  labor,  sections  47,  48  and  50  of 
chapter  106,  Revised  Laws,  above  referred  to,  were  so  changed  that  the 
words  "the  inspection  department  of  the  district  police"  were  substi- 
tuted for  the  words  "  a  state  inspector  of  health,"  so  that  State  Inspectors 
of  Health  no  longer  have  authority  to  issue  orders  relative  to  water- 
closets  in  factories,  workshops,  mercantile  or  other  establishments  or  of- 
fices in  which  two  or  more  children  under  eighteen  years  of  age  or  women 
are  employed. 

2.  In  codifying  the  laws  relating  to  labor  the  words  "  inspector  of  fac- 
tories and  public  buildings  "  were  substituted  for  the  words  "  a  state  in- 
spector of  health  "  in  the  provision  of  the  law  relating  to  the  sanitation 
and  ventilation  of  public  buildings  and  schoolhouses,  above  mentioned,  so 
that  State  Inspectors  of  Health  no  longer  have  authority  to  issue  orders 
providing  for  "  further  or  different  sanitary  or  ventilating  provisions  in 
public  buildings  or  schoolhouses." 

In  order  that  information  relative  to  the  sanitation  of  schoolhouses 
might  be  given  from  time  to  time  to  the  Legislature,  a  new  act  was  passed, 
which  provided  that  the  State  Inspectors  of  Health  should  retain  their 
power  to  examine  such  buildings.  This  new  act  provides  that  "  the  state 
inspectors  of  health  or  such  other  officers  as  the  state  board  of  health  may 
from  time  to  time  appoint  shall  make  such  examinations  of  school  build- 
ings as  in  the  opinion  of  said  board  the  protection  of  the  health  of  the 
pupils  may  require," 
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Changes  in   Legislation   which   affect   the   Duties   of   Locax 

Health  Authokities. 

During  the  year  1908,  if  any  person  was  aggrieved  by  the  order  of  a 
State  Inspector  of  Health  relative  to  changes  in  sanitation  and  ventila- 
tion of  school  buildings  the  local  board  of  health,  after  notice  to  all  the 
parties  interested,  gave  a  hearing  upon  snch  order,  and  altered,  annnlled 
or  affirmed  it;  in  Jnne,  1909,  when  the  act  codifying  the  laws  relating 
to  labor  was  passed,  in  which  it  was  provided  that  all  orders  for  further 
or  different  sanitary  provisions  in  schoolhouses  should  be  issued  by  the 
District  Police,  provision  was  made  that  whoever  was  aggrieved  by  an 
order  so  issued  could  not  appeal  to  the  local  health  authority  but  might 
appeal  to  the  judge  of  a  superior  court. 

Desirability  op  Changing  the  Limits  of  Certain  Health  Dis- 
tricts. 

Section  1  of  chapter  637  of  the  Acts  of  1907  provides  that:  — 

The  state  board  of  health  shall,  as  soon  as  may  be  after  the  passage  of 
this  aet,  divide  the  eommonwealth  into  not  more  than  fifteen  districts,  to  be 
known  as  health  districts,  in  such  manner  as  it  may  deem  necessary  or  proper 
for  carrying  out  the  purposes  of  this  act. 

In  accordance  with  this  act  the  Board  divided  the  State  into  certain 
definite  districts.  Experience  has  shown,  however,  that  in  the  interest 
of  increased  eflBciency  the  limits  of  these  districts  should  now  be  some- 
what modified.  The  Board,  therefore,  recommends  that  legislation  be 
enacted  giving  the  Board  power  to  change,  from  time  to  time,  with  the 
consent  of  the  Governor  and  Council,  the  limits  of  these  districts. 

Section  6  of  chapter  537  of  the  Acts  of  1907  provides  that:  — 

The  governor,  with  the  advice  and  consent  of  the  council,  shall  establish 
the  salaries  of  said  state  inspectors  of  health,  having  regard  in  each  district 
to  the  extent  of  territory,  the  number  of  inhabitants,  the  character  of  the 
business  there  carried  on,  and  the  amount  of  time  likely  to  be  required  for 
the  proper  discharge  of  the  duties.  The  salaries  thus  estabhshed  shall  be 
paid  from  the  treasury  of  the  commonwealth  monthly. 

Likewise,  in  the  interest  of  increased  eflSciency,  the  Board  recommends 
that  legislation  be  enacted  to  provide  that  whenever  it  becomes  necessary 
to  appoint  or  to  re-appoint  a  State  Inspector  of  Health  the  Board  be 
given  power  to  establidi  the  salary  of  said  State  Inspector  of  Health,  with 
the  consent  of  the  Governor  and  Council,  having  regard,  in  each  district, 
to  the  extent  of  territory,  the  number  of  inhabitants,  the  character  of  the 
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business  there  carried  on  and  the  amount  of  time  likely  to  be  required 
for  the  proper  discharge  of  the  duties. 

Furthermore,  the  Board  recommends  that  legislation  be  enacted  to  pro- 
vide that  "  after  the  division  aforesaid  has  been  made,  the  board,  when 
ever  it  becomes  necessary  to  appoint  or  to  re-appoint  a  state  inspector  of 
health,  shall,  with  the  consent  of  the  governor  and  council,  appoint  in 
each  health  district  one  practical  and  discreet  person,  learned  in  the 
science  of  medicine  and  hygiene,  to  be  state  inspector  of  health  in  that 
district.  Every  nomination  for  such  ofSce  shall  be  made  at  least  seven 
days  prior  to  the  appointment.  A  state  inspector  of  health  thus  ap- 
pointed shall  hold  his  office  for  a  period  of  five  years  from  the  time  of 
his  appointment,  but  shall  be  liable  to  removal  from  office  by  the  state 
board  of  health,  with  the  consent  of  the  governor  and  council,  at  any 
time.'* 

The  Common  Drinking  Cup. 

Inasmuch  as  there  can  be  no  doubt  that  the  use  of  the  common  drink- 
ing cup  is  a  menace  to  the  public  health,  in  that  it  favors  the  spread  of 
diseases,  such  as  tuberculosis,  syphilis,  diphtheria,  scarlet  fever,  measles 
and  grippe,  the  Board  recommends  that  appropriate  legislation  be  enacted 
for  the  abolition  of  the  use  of  the  common  drinking  cup  in  public  build- 
ings, parks,  public  and  private  schools,  railroad  stations,  railroad  trains, 
ferryboats,  steamboats,  factories,  mills,  workshops,  theatres,  public  halls 
and  public  libraries. 

Amendment  of  Law  relative  to  the  Sale  op  Cocaine. 

AcTB  OP  1909,  Chapter  375. 

An  Act  relative  to  the  Sale  of  Cocaine. 
Be  it  enacted,  etc,  as  follows: 

Section  1.  Section  two  of  chapter  three  hundred  and  seven  of  the  acts 
of  the  year  nineteen  hundred  and  eight  is  hereby  amended  by  inserting  after 
the  word  "  restaurant ",  in  the  fifth  and  sixth  lines,  the  words :  —  apartment 
house,  dwelling  house,  —  so  as  to  read  as  follows :  —  Section  2.  It  shall  be 
unlawful  for  any  person,  firm  or  corporation  to  sell,  exchange,  deliver, 
expose  for  sale,  give  away  or  have  in  his  possession  or  custody  with  intent 
to  sell,  exchange,  deliver  or  give  away,  in  any  street,  way,  square,  park 
or  other  public  place,  or  in  any  hotel,  restaurant,  apartment  house,  dwelling 
house,  liquor  saloon,  barroom,  public  hall,  place  of  amusement,  or  public 
building  any  cocaine  or  any  of  its  salts,  or  any  alpha  or  beta  eucaine,  or 
any  of  their  salts,  or  any  synthetic  substitute  for  the  aforesaid,  or  any 
preparation  containing  any  of  the  same. 

Section  2.  Section  four  of  chapter  three  hundred  and  eighty-six  of  the 
acts  of  the  year  nineteen  hundred  and  six  is  hereby  amended  by  adding  at 
the  end  thereof  the  words :  —  and  shall  at  all  times  be  open  to  inspection 
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by  the  officers  of  the  state  board  of  health  and  by  the  police  authorities  and 
officers  of  cities  and  towns,  —  so  as  to  read  as  follows :  —  Section  4.  It 
shall  be  unlawful  for  any  person  to  sell,  or  to  expose  or  offer  for  sale,  or 
to  give  or  exchange  any  cocaine  or  alpha  or  beta  eucaine  or  any  synthetic 
substitute  of  the  aforesaid,  or  any  preparation  containing  the  same,  or  any 
salts  or  compounds  thereof,  except  upon  the  written  prescription  of  a 
physician,  dentist  or  veterinary  surgeon  registered  under  the  laws  of  the 
commonwealth;  the  original  of  which  prescription  shall  be  retained  by  the 
dni^st  filling  the  same  and  shall  not  again  be  filled,  and  shall  at  all  times 
be  open  to  inspection  by  the  officers  of  the  state  board  of  health  and  by 
the  police  authorities  and  officers  of  cities  and  towns.  [Approved  May  11, 
1909, 

In  spite  of  many  efforts  so  to  frame  legislation  that  the  harmful  use 
of  cocaine,  its  salts  and  derivatives,  by  those  addicted  to  their  use,  might 
be  effectually  restricted,  the  work  of  those  engaged  in  combating  this  evil 
is  carried  on  with  great  difficulty. 

Although  it  is  well  known  that  certain  firms  and  individuals  deal  ille- 
gally in  this  drug,  evidence  of  such  dealing  sufficiently  strong  to  stand  in 
a  court  of  law  is  very  hard  to  obtain. 

The  Board,  therefore,  strongly  recommends  further  legislation  looking 
to  a  strengthening  of  the  law  relative  to  the  sale  of  cocaine,  its  salts  and 
derivatives. 

Food  and  Drug  Inspection. 

The  number  of  samples  of  food  and  drugs  collected  and  examined  dur- 
ing the  year  ended  Nov.  30,  1909,  was  7,337,  and  the  total  number  since 
the  work  was  begun  in  1882  has  now  reached  190,620. 

During  the  year  296  prosecutions  were  made  in  the  various  courts  of 
the  Commonwealth,  bringing  the  total  up  to  3,572.  The  details  are  pre- 
sented in  the  Supplement. 

Inspection  of  Liquors. 

The  work  of  the  Board  in  connection  with  the  duties  of  the  office  of 
inspector  and  assayer  of  liquors,  transferred  to  the  Board  in  1902,  is  re- 
ported upon  in  the  Supplement. 

Diseases  Dangerous  to  the  Public  Health. 

At  a  meeting  of  the  State  Board  of  Health,  held  on  May  6,  1909,  it 
was  voted  that  ophthalmia  neonatorum  and  trachoma  be  declared  dis- 
eases dangerous  to  the  public  health,  and  therefore  notifiable  under  sec- 
tions 49  and  50  of  chapter  75  of  the  Bevised  Laws. 

Furthermore,  on  Nov.  4,  1909,  a  similar  vote  was  passed  concerning 
anterior  poliomyelitis. 
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Outbreaks  of  Infectious  Disease. 
Anterior  Poliomyelitis, 

The  Board  has  continued  in  1909  its  investigation  of  anterior  pol- 
iomyelitis (infantile  paralysis).  The  incidence  of  this  disease  has  been 
very  extensive,  reaching  the  very  unusual  number  of  nearly  1,000  eases, 
grouped  for  the  most  part  in  the  neighborhood  of  the  city  of  Boston. 

The  disease  is  one  of  the  greatest  importance,  being  characterized  not 
only  by  a  very  considerable  death-rate,  but  also  by  varying  degrees  of 
paralysis  in  those  who  recover.  As  a  factor,  therefore,  in  the  health  of 
the  inhabitants  of  the  Commonwealth,  anterior  poliomyelitis  is  a  disease 
worthy  of  the  very  extended  investigation  which  is  being  made  by  the 
Board.  Our  knowledge  concerning  the  infection  has  been  very  remark- 
ably increased  during  the  past  year,  and  it.  is  hoped  that  in  the  near  fu- 
ture the  cause  of  this  dangerous  disease  may  be  discovered  and  the  manner 
of  its  spread  made  clear. 

In  order,  however,  that  the  investigation  may  be  carried  on  in  the  most 
thorough  manner,  the  Board  should  be  able  to  call  to  its  assistance  a  num- 
ber of  physicians  especially  conversant  with  the  work,  and  to  this  end  the 
Board  earnestly  recommends  an  addition  to  the  appropriation  for  the 
general  purposes  of  the  Board  to  the  extent  of  at  least  $5,000. 

Typhoid  Fever, 

The  most  extensive  epidemic  of  typhoid  fever  was  that  occurring  as  a 
result  of  the  contamination  of  milk  at  the  Mount  Pleasant  Hotel  in  Jef- 
ferson. This  epidemic  afiEected  58  individuals  from  diflEerent  parts  of  the 
State,  and  was  due  to  the  contamination  of  the  milk  supply  by  a  waitress 
in  the  early  stages  of  the  disease.  The  details  of  this  epidemic,  and  also 
a  similar  one  in  the  town  of  Maynard,  due  to  a  chronic  bacillus  carrier, 
will  be  found  in  the  Supplement. 

A  detailed  report  by  Dr.  Donald  Gregg,  special  investigator  of  the 
Board,  upon  the  origin  and  prevalence  of  typhoid  fever  in  Boston  in 
1909,  will  also  be  found  in  the  Supplement. 

Inspection  of  Dairies. 

During  the  year  ended  Nov.  30,  1909,  1,771  dairies  were  examined  by 
the  veterinarian  of  the  Board,  and  the  attention  of  the  boards  of  health 
of  the  cities  and  towns  wherein  the  dairies  were  situated  or  the  product 
thereof  sold  was  called  to  a  total  of  3,375  objectionable  conditions.  As 
in  former  years,  suggestions  were  made  as  to  changes  regarded  as  neces- 
sary in  the  interest  of  a  wholesome  supply  and  of  the  public  health. 
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Of  the  total  number  of  dairies  examined,  1,439  were  situated  in  Mas- 
sachusetts and  332  in  neighboring  States.  The  extra-state  dairies  were 
\feited  because  of  the  fact  that  their  product  is  marketed  in  this  Com- 
monwealth^  and,  if  found  to  be  other  than  the  fresh,  clean  product  of 
healthy  cows,  is,  under  the  standards  fixed  in  accordance  with  the  pro- 
visions of  the  national  law  relative  to  food  and  drugs,  to  be  deemed  to 
be  adulterated,  and  hence  may  not  enter  into  interstate  commerce.  The 
details  will  be  found  in  the  Supplement. 

ACTHORITY  OF   INSPECTORS  OF  THE  BOARD  TO  TAKE  SAMPLES  OF  MiLK. 

Section  5  of  chapter  263  of  the  Acts  of  1882  reads :  ''  The  state  board 
of  health  .  .  .  shall  take  cognizance  of  the  interests  of  the  public  health 
relating  to  the  sale  of  drugs  and  food  and  the  adulteration  of  the  same 
.  .  .  and  .  .  .  may  appoint  inspectors.  .  .  ." 

Section  4  of  chapter  352  of  the  Acts  of  1885 :  " .  .  .  said  inspectors 
[that  is,  of  cities  and  towns]  .  .  .  may  enter  all  places  where  milk  is 
stored  or  kept  for  sale  and  all  carriages  used  for  the  conveyance  of  milk, 
and  said  inspectors  or  their  assistants  may  take  samples  for  analysis  from 
all  snch  places  or  carriages." 

Sectioii  5  of  the  same  chapter  provides  that  *^  inspectors  appointed 
under  the  provisions  of  chapter  two  hundred  and  sixty-three  of  the  acts 
of  the  year  eighteen  hundred  and  eighty-two  "  (that  is,  inspectors  of  the 
State  Board  of  Health)  "  shall  have  the  power  and  authority  conferred 
upon  a  ciij  or  town  inspector  by  the  preceding  section." 

In  the  revision  of  the  milk  laws  in  1902,  this  statute,  empowering 
inspectors  of  the  State  Board  of  Health  to  take  samples  of  milk,  was 
omitted,  and  it  might  well  occur  that  an  inspector  of  the  State  Board  of 
Health  might  be  unable  to  show  any  authority  for  taking  samples  of  milk 
or  for  prosecution  of  any  person  obstructing  him  in  an  eflEort  to  take  such 
samples  of  milk.  It  would,  therefore,  seem  advisable  that  legislation  be 
asked  safeguarding  the  authority  of  the  milk  inspectors  to  take  specimens 
of  milk  wherever  it  seems  advisable. 

Proprietary  Medicines. 

Ihiring  the  year  17  proprietary  preparations  containing  alcohol,  and 
Trith  no  statement  or  with  incorrect  statement  as  to  the  amoimt,  were 
advertised  as  imsalable  at  retail,  under  the  provisions  of  chapter  386  of 
tJie  Acts  of  1906,  namely :  — 

VVIiite  Pine  Expectorant  with  Tar. 
^Professor  Penney's  Body  Regulator. 
Elixir  of  Riga.     (Russian  liquor.) 
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Dr.  Wilson's  Wine  of  Cod  Liver  Oil,  with  Malt,  Wild  Cherry  and  Hypo- 
phosphites. 

Rocko-Ryo:  Rock  and  Rye  Compound. 

Horehound,  Rock  and  Rye. 

Chionia.* 

Stearns's  Wine*  (Vinum  Olei  Morrhuae,  Steams) :  Stearns's  Wine  of  Cod 
Liver  Oil  with  Peptonate  of  Iron. 

Royal  Brand  Cordial. 

Shaw's  Malt.^ 

Joyce's  Brand  Superior  Malt. 

Larkin  Root  Beer  Extract. 

Hires.*     (A  root  beer  extract.) 

Dr.  Swett's  Root  Beer  Extract.* 

Indian  Root  Beer  Extract. 

Bryant's  Root  Beer.*     (A  root  beer  extract.) 

A.  &  P.  Root  Beer. 

The  following  proprietary  preparation  containing  acetanilid,  with  no 
statement  as  to  its  presence  or  amount,  was  also  advertised  as  unsalable 
at  retail : — 

Bok's  Cold  Tablets. 

Maple  Sugar,  Maple  Syrup,  etc. 

Paragraph  8  of  section  8  of  chapter  75  of  the  Revised  Laws  provides 
that  cane  sugar  may  be  used  as  a  preservative  in  food  preparations  with- 
out its  presence  being  indicated  upon  the  label  as  being  an  adulteration. 
As  a  result,  the  courts  have  ruled  that  receptacles  containing  compounds 
of  maple  sugar,  honey,  cocoa,  etc.,  with  cane  sugar  (which  cane  sugar 
is  manifestly  present  in  an  effort  to  cheapen  the  product),  need  not  bear 
upon  the  labels  a  statement  of  the  presence  in  such  compounds  of  cane 
sugar,  or  its  percentage. 

Inasmuch  as  this  practice  is  manifestly  an  eflPort  to  evade  the  spirit  of 
the  law  concerning  the  adulteration  of  food  products,  the  Board  recom- 
mends that  legislation  be  enacted  requiring  that  the  proportion  of  cane 
sugar  in  such  compounds  be  indicated  upon  the  labels  thereof,  in  accord- 
ance with  section  19  of  chapter  75  of  the  Revised  Laws. 

1  Prohibition  of  sale  later  removed. 
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Routine  Work  of  the  Board. 

Statistical  Table  for  the  Year  ended  Nov.  30,  1909. 

Whole  number  of  samples  of  food  and  drugs  examined,  .        .        .  6,310 
Samples  of  milk  examined  (included  in  the  foregoing),  .        .        .           3,584 
Whole  number  of  samples  of  food  and  drugs  examined  since  begin- 
ning of  work  in  1883,    189,593 

Whole  number  of  samples  of  milk  examined  since  beginning  of 

work  in  1883, 104,581 

Number  of  prosecutions  against  offenders  during  the  year,      .        .  296 

Number  of  convictions  during  the  year, 267 

Amount  of  fines  imposed, $5,666.74 

Number  of  dairies  examined, 1,771 

Number  of  packages  of  antitoxin  of  1,500  units  each  issued  to  cities 

and  towns, 90,131 

Number  of  tubes  of  vaccine  issued  to  cities  and  towns,    .        .        .         47,961 
Number  of  bacterial  cultures  made  for  the  diagnosis  of  diphtheria 

in  cities  and  towns, 4,123 

Number  of  examinations  made  for  diagnosis  of  tuberculosis,  .        .  2,013 

Number  of  examinations  of  blood  made  for  diagnosis  of  malarial 

infection, 43 

Number  of  examinations  of  blood  made  for  the  diagnosis  of  typhoid 

fever, 830 

Number  of  notices  of  cases  of  infectious  diseases  received  and  re- 
corded under  the  provisions  of  chapter  75,  section  52,  Revised 
Laws, 43,205 

Force  employed  in  general  work  of  Board  at  central  oflftce.  State 
House :  — 

Secretary, 1 

Assistant  to  the  secretary, 1 

Clerks, 6 

Messengers, 2 

Sanitary  inspector  of  dairies, 1 

Total, 11 

Force  employed  for  food  and  drug  inspection :  — 

Chemists  and  assistants, 4 

Inspectors, 4 

Total, 8 
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Force  employed  at  laboratory  (Bussey  Institution) :  — 

Pathologist, 1 

Assistants, 6 


Total, 


7 


Under  the  Provisions  of  Sections  112  to  118  of  Chapter  75,  Bevised  Laws. 

Applications  for  advice  from  cities,  towns  and  others :  — 

Relating  to  water  supply, 88 

Relating  to  ice  supply, 6 

Relating  to  sewerage  and  drainage,. 22 

Relating  to  pollution  of  streams, 9 

Miscellaneous, 3 

Total, 128 

Number  of  samples  of  water,  ice  and  sewage  examined  chemically 

and  microscopically  at  the  laboratory.  Room  502,  State  House,    .  6,709 
Number  of  samples  of  w^ater,  sewage,  ice,  etc.,  examined  chemically 

and  bacterially  at  Lawrence  Experiment  Station, ....  2,422 

Number  of  samples  of  water,  sewage  and  ice  examined  bacterially,  6,661 

Number  of  samples  of  sand  examined  chemically  and  mechanically,  33 

Number  of  samples  of  sand  examined  chemically  only,     .        .        .  235 

Number  of  samples  of  sand  examined  mechanically  only,         .        .  39 

Total  number  of  samples  examined, 16,099 

Force  employed  at  central  office :  — 

Chief  engineer, 1 

Assistant  engineers, 12 

Stenographers  and  clerks, 4 

Messenger, 1 

—  18 
Force  employed  at  laboratory.  Room  502,  State  House :  — 

Chemist, 1 

Assistant  chemists, 7 

Biologist, 1 

Stenographer, 1 

—  10 
Force  employed  at  Lawrence  Experiment  Station:  — 

Assistant  chemists, 2 

Bacteriologists, 2 

Other  assistants  and  laborers, -3 

—  7 


Total  ordinary  force, 35 
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The  number  of  applications  for  advice  under  the  provisions  of  the  acts 
relating  to  water  supply  and  sewerage,  received  since  July,  1886,  when 
these  acts  first  went  into  operation,  is  as  follows :  — 


1886, 8 

1887,  .        .        .        .        .  22 

1888, 28 

1889, 38 

1890, 23 

1891, 53 

1892, 56 

1893, 51 

1894, 53 

1895, 52 

1896, 65 

1897, 59 

1898, 75 


1899, 79 

1900, 104 

1901, 105 

1902, 93 

1903, 129 

1904, 125 

1905, 105 

1906, 130 

1907, 125 

1908, 134 

1909, 128 


Total, 


1,840 


Appropkiations. 

The  appropriations  for  the  year  ended  Nov.  30,  1909,  as  recommended 
by  the  Board  in  the  annual  estimates  made  under  the  provisions  of  chap- 
ter 6,  section  26,  of  the  Revised  Laws,  were  as  follows :  — 

For  the  general  expenses  of  the  Board, $27,500  00 

For  the  inspeetion  of  food  and  drugs, 14,500  00 

For  the  production  and  distribution  of  antitoxin  and  vaccine,     .  20,000  00 

For  the  purity  of  inland  waters, 36,000  00 

For  the  examination  of  sewer  outlets  and  Neponset  River,         .  12,000  00 

For  printing  the  annual  report, 3,000  00 

State  Inspectors  of  Health, 30,000  00 

Total, $143,000  00 


Expenditures. 

The  expenditures  under  the  different  appropriations  for  the  year  ended 
Xov.  30,  1909,  were  as  follows :  — 

General  Expenditures, 
Appropriation, $27,500  00 

Salaries, $13,856  67 

Travelling  expenses, 2,869  76 

Amount  carried  forward, $16,726  43 
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Amount  brought  forward, $16,726  43 

Stationery, 493  44 

Printing, 2,221  54 

Books,  subscriptions  and  binding, 767  03 

Advertising, 79  48 

Express  charges, 57  28 

Extra  services, 257  52 

Messenger, 164  40 

Postage  and  postal  orders, 2,015  44 

Telephone  and  telegraph  messages, 176  52 

Typewriting  supplies, 223  25 

Special  investigations, 94  36 

Sundry  office  supplies, 464  14 

Laboratory  supplies, 869  03 

Labor  and  materials, 222  99 


$24,832  85 


Expenditures  for  the  Production  and  Distribution  of  Antitoxin  and  Vaccine 

for  the  Year  ended  Nov.  30,  1909. 

Appropriation, $20,000  00 

Salaries, $7,149  17 

Printing, 244  88 

Books  and  stationery, 50  68 

Laboratory  supplies, 3,185  53 

Laboratory  construction, 553  60 

Rent  of  laboratory  and  stable, 2,510  40 

Express  charges, 38  35 

Travelling, 6  65 

Purchase  of  animals, 1,075  47 

Board  of  horses, 15  00 

Services  of  veterinary, 10  00 

Food  for  animals, 3,107  63 

Rental  of  telephone,  messages  and  postage, 162  00 

Extra  services, 93  55 

Ice, 110  73 

Gas,  electric  lighting,  heating  and  water, 344  95 

Miscellaneous, 124  66 

Total, $18,783  25 
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Expenditures  under  the  Provisions  of  the  Food  and  Drug  Acts  for  the  Year 

ended  Nov.  30,  1909. 

Appropriation, $14,500  00 

Salaries  of  analysts, $5,800  00 

Salaries  of  inspectors, 5,025  55 

Travelling  expenses  and  purchase  of  samples,     ....  2,813  43 

Apparatus  and  chemicals, 299  26 

Printing, 91  77 

Services,  cleaning  laboratory, 104  00 

Express,  telephone  and  telegraph  messages,         ....  12  47 

Sundry  laboratory  supplies, 86  56 

Books,  binding  and  stationery, 40  60 

Extra  services, 98  67 

Advertising, 58  89 

Miscellaneous, 93 

Total,     . $14,432  13 

For  carrying  out  the  Provisions  of  the  Act  to  protect  the  Purity  of  Inland 
Waters,  and  to  require  Consultation  with  the  State  Board  of  Health  re- 
garding the  Establishment  of  Systems  of  Water  Supply,  Drainage  and 
Sewerage. 

Appropriation  for  the  year  ended  Nov.  30,  1909,        .        .        .  $36,000  00 

Credit  by  amount  returned  to  the  State  Treasurer,       ...  1  00 

$36,001  00 

Salaries,  including  wages  of  laborers  at  Lawrence  Experiment 

Station, $28,111  24 

Apparatus  and  materials, 1,958  81 

Rent  of  Lawrence  Experiment  Station, 150  00 

Repairs  and  maintenance,  Lawrence  Expeiiment  Station,  .        .  356  82 

Travelling  expenses, 1,508  06 

Express  charges, 1,747  76 

Books  and  binding, 394  58 

Maps  and  blue  prints, 254  52 

Stationery,  drawing  materials  and  typewriting  supplies,    .        .  759  15 

Telephone  and  telegraph  messages  and  postage,  .        .        .        .  167  13 

Extra  services, 314  75 

Services,  collecting  samples  and  reading  gauges,  .        .        .        .  66  60 

Miscellaneous, 211  01 

Total, $36,000  43 
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For  the  Examination  of  Sewer  Outlets,  under  the  Provisions  of  Section  4  of 

Chapter  75  of  the  Revised  Laws. 

Appropriation  for  the  year  ended  Nov.  30, 1909,         .        .        .  $12,000  00 

Salaries,  including  wages  of  laborers  at  Lawrence  Experiment 

Station, $8,919  88 

Apparatus  and  materials, 422  41 

Repairs  and  maintenance,  Lawrence  Experiment  Station,  .        .  61  50 

Labor, 16  50 

Travelling  expenses, 1,689  52 

Express  charges, 102  47 

Telephone  and  telegraph  messages  and  postage,  ....  65  45 

Extra  services, 252  69 

Services,  collecting  samples  and  reading  gauges,         .        .        .  114  35 

Books,  maps  and  blue  prints, 230  47 

Stationery,  drawing  materials  and  typewriting  supplies,    .        .  43  24 

Miscellaneous, 78  27 

Total, $11,996  75 

Expenditures  under  the  Provisions  of  the  Act  to  provide  for  the  Establishment 

of  Health  Districts  and  the  Appointment  of  Inspectors  of  Health, 

Appropriation, $30,000  00 

Salaries, $24,961  11 

Travelling  expenses, 1,987  11 

Express  charges, 19  40 

Printing, 350  24 

Books  and  stationery, 164  00 

Postage, 318  49 

Typewriter  supplies  and  typewriting, 235  90 

OflSce  supplies, 57  90 

Telephone  and  telegraph  messages, 55  60 

Extra  services, 1,012  17 

Maps  and  blue  prints, 9  51 

Miscellaneous, 4  81 

Total, $29,176  24 
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For  carrying  out  the  Provisions  of  the  Act  relative  to  the  Board  of  Approval 
of  Sewerage  Works  in  the  Watershed  of  the  Charles  River  Basin  by  the 
City  of  Boston,  Chapter  376  of  the  Acts  of  1908. 

Appropriation  for  the  year  ended  Nov.  30,  1909,      .        .        .        $1,800  00 
Balance  from  1908  appropriation, 78  55 

$1,878  55 

Salaries, $1,830  00 

Travelling  expenses, 8  10 

Express   charges, 14  30 

Drawing  materials, 8  11 

Maps  and  bine  prints,  .        .        .        ^ 17  64 

Total, $1,878  15 

For  carrying  out  the  Provisions  of  the  Act  relative  to  the  Supervision  of  the 
Business  of  Plumbing,  Chapter  536  of  the  Acts  of  1909, 

Appropriation,  June  15  to  Nov.  30,  1909, $1,600  00 

Salary,  clerk, $720  43 

Travelling  expenses, 154  95 

Express  charges, 11  74 

Printing, 86  69 

Postage, 62  00 

Books  and  stationery, Ill  90 

Plumbers'  materials, 113  81 

Cleaning, 6  25 

Extra  services, 21  15 

OflBce  supplies, 46  50 

Wages,  second  and  third  examiners, 255  00 

Miscellaneous, 2  27 

Total, $1,592  69 

HENRY  P.  WALCOTT. 
JULIAN  A.   MEAD. 
CHARLES  H.  PORTER. 
JAMES  W.  HULL. 
GERARD  C.  TOBEY. 
ROBERT  W.  LOVETT. 
HIRAM  F.  MILLS. 
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Under  the  provisions  of  the  Revised  Laws  (chapter  75,  section  117), 
the  State  Board  of  Health  is  required  to 

consult  with  and  advise  the  authorities  of  cities  and  towns  and  persons  hav- 
ing, or  about  to  have,  systems  of  water  supply,  drainage  or  sewerage,  as  to 
the  most  appropriate  source  of  water  supply,  and  the  best  method  of  assur- 
ing its  purity  or  as  to  the  best  method  of  disposing  of  their  drainage  or 
sewage  with  reference  to  the  existing  and  future  needs  of  other  cities,  towns 
or  persons  which  may  be  affected  thereby.  It  shall  also  consult  with  and 
advise  persons  engaged  or  intending  to  engage  in  any  manufacturing  or  other 
business  whose  drainage  or  sewage  may  tend  to  pollute  any  inland  water  as 
to  the  best  method  of  preventing  such  pollution,  and  it  may  conduct  ezperi- 
ments  to  determine  the  best  methods  of  the  purification  or  disposal  of  drain- 
age or  sewage.  No  person  shall  be  required  to  bear  the  expense  of  such 
consultation,  advice  or  experiments.  Cities,  towns  and  persons  shall  submit 
to  said  board  for  its  advice  their  proposed  system  of  water  supply  or  of  the 
disposal  of  drainage  or  sewage,  and  all  petitions  to  the  general  court  for 
authority  to  introduce  a  system  of  water  suppl]^,  drainage  or  sewerage  shall 
be  accompanied  by  a  copy  of  the  reconmiendation  and  advice  of  said  board 
thereon. 

During  the  year  1909  the  Board  has  given  its  advice  to  the  following 
cities,  towns  and  persons  who  have  applied  for  such  advice  under  the  pro- 
visions of  this  law  or  under  special  acts  relating  to  water  supply  and 
sewerage. 

Official  communications  were  made  during  the  year  under  the  provi- 
sions of  acts  relating  to  water  supply  and  to  sources  of  ice  supply,  as 
follows :  — 

Water  Supply. 


Agawam. 
Amesbury. 
Amherst. 

Arlington  (Standard  Jewelry  Com- 
pany). 
Ashby. 
Auburn  (well  in  Pondville). 


Barre. 

Belchertown  (Belchertown  Fire  Dis- 
trict). 

Blandford  (Blandford  Fire  Dis- 
trict). 

Boston  (Boylston  Brewery). 

Cambridge  (well). 
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Canton. 

Canton     (Massachusetts     Hospital 

School). 
Chicopee  (Fairview). 
Chicopee  (Ames  Sword  Company). 
Cohasset. 
Douglas. 
Dudley. 

East  Bridgewater  (well  in  Beaver). 
East  Bridgewater  (wells). 
Fairhaven  (well  at  Wigwam  Beach). 
Fitchburg. 
Framingham. 

Framingham  (well  in  Saxonville). 
Framingham     (Framingham     Shoe 

Company). 
Franklin  (two). 
Gardner. 

Gloucester  (wells). 
Goshen  (well). 
Grafton. 

Grafton  (spring  in  Saundersville). 
Grafton    (Grafton   Colony  for  the 

Insane). 
Granville  (Granville  Centre). 
Hadley     (Hadley    Water     Supply 

District). 
Hbpkinton  (two). 
Huntington. 
Kingston  (well). 
Lakeville  (King  Philip  Spring). 
Lanesborough. 
Lawrence    (well    at    Central    Fire 

Station). 

Lawrence  (well). 

Leicester  (Cherry  Valley  and  Roch- 
dale)  (two). 

Leicester  (Ijcicester  Polar  Spring). 

Lincoln. 

Littleton  (wells). 

Lynn  (springs)   (two). 

Lynn  (Lydia  E.  Pinkham  Medicine 
Company). 

Lynnfield  (Sagamore  Spring). 

Manchester. 

Mansfield  (well  in  East  Mansfield). 


Marion  (wells). 

Medfield  (Medfield  Insane  Asylum). 

Millbury. 

North  Reading  (well  at  railroad 
station). 

North  Reading  (Martin's  Brook 
Sanatorium). 

Norton    (Wheaton  Seminary). 

Palmer  (Boston  Duck  Company). 

Pahner  (well  of  Thomdike  Com- 
pany). 

Palmer  (wells). 

Peabody. 

Peabody  (well  in  Wilson  Square). 

Pittsfield  (three). 

Plainville. 

Plymouth  (Elder  Brewster  Spring). 

Pl3rmouth  (George  Mabbett  & 
Sons). 

Reading. 

Reading  (well). 

Reading  (well  of  0.  P.  Symonds  & 
Sons). 

Rowley  (Hillerest  Spring). 

Salem  (G.  C.  Vaughn  Leather  Com- 
pany). 

Seekonk  (well). 

Shelbume  (Shelbume  Falls  Fire 
District). 

Somerset  (wells). 

Southborough. 

Springfield  (Bircham  Bend  Spring). 

Stockbridge. 

Wareham  (well  at  almshouse). 

Westfield  (Westfield  State  Sanato- 
rium). 

Weston. 

Westwood  (wells  in  Islington). 

Weymouth  (Crystal  Rock  Spring) 
(two). 

Winchendon  (William  Brown  & 
Sons). 

Winchendon  (Nelson  D.  White  & 
Sons). 

Winchester. 
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Danvers. 
Lexington. 
Maiden. 
Melrose. 


Ice    Supply. 

Quincy. 
Rockland. 
Williamstown. 
Winchendon. 


OfiBcial  communications  were  made  during  the  year  under  general 
and  special  acts  relating  to  sewerage  and  sewage  disposal,  as  follows :  — 


Adams. 

Amesbury. 

Amherst 

Canton  (Massachusetts  Hospital 
School). 

Dracut  (American  Woolen  Com- 
pany). 

Hudson  (four). 

Lancaster  (Lyman  and  Industrial 
Schools). 

Lenox. 

Maynard  (American  Woolen  Com- 
pany). 

Monson. 


Monson     (Massachusetts     Hospital 

for  Epileptics). 
New  Bedford. 
North  Attleborough. 
Norwood  (Winslow  Bros.  &  Smith 

Company). 
Palmer. 
Quincy. 

Revere  (Revere  Beach). 
Rutland  (State  Sanatorium). 
Templeton  (Templeton  Inn). 
Westborough  (three). 
Westborough      (Hiekey  -  Riedeman 

Company). 


Miscellaneous. 


Adams  (pollution  of  Hoosick 
River). 

Amesbury  (pollution  of  Powow 
River). 

Brockton  (Brockton  Gas  Light 
Company). 

Brockton  (Empire  Laundry  Com- 
pany). 

Brockton  (Hide-ite  Leather  Com- 
pany). 

Concord  (pollution  of  Assabet 
River). 

East  Bridgewater  (pollution  of 
Hatfield  River). 


Framingham  (Louis  Hill). 

Lawrence  (pollution  of  Spicket 
River). 

Maynard  (pollution  of  Assabet 
River). 

Maynard  (American  Woolen  Com- 
pany). 

New  Bedford. 

North  Adams  (pollution  of  Hoosick 
River) . 

Salem  and  Peabody  (pollution  of 
North  River). 

Williamstown  (pollution  of  Hoosick 
River). 
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Water   Supply. 

The  following  is  the  substance  of  the  action  of  the  Board  during  the 
year  in  reply  to  applications  for  advice  relative  to  water  supply :  — 

Agawam.  Feb.  4,  1909. 

To  the  Board  of  Water  Commissionera  of  the  Town  of  Agawam,  Henry   E. 

BoDUETHA,  Chairman. 

Gentlemen:  —  The  State  Board  of  Health  has  considered  your 
application  for  its  approval  under  the  provisions  of  chapter  353  of  the 
Acts  of  the  year  1905  of  the  purchase  of  water  for  the  supply  of  the 
town  of  Agawam  from  the  town  of  West  Springfield.  It  appears  that 
the  necessary  works  for  distributing  water  in  the  village  of  Agawam 
have  already  been  constructed  and  that  water  from  the  West  Springfield 
system  is  now  supplied  to  approximately  400  of  the  inhabitants  of  the 
village  of  Mittineague  in  Agawam,  adjacent  to  the  town  of  West 
Springfield. 

Under  the  existing  conditions  there  appears  to  the  Board  no  more 
appropriate  source  from  which  the  town  of  Agawam  can  obtain  a  supply 
of  water  for  domestic  purposes  than  the  works  of  the  West  Springfield 
water  supply  system.  The  Board  approves  the  purchase  of  water  for 
the  supply  of  Agawam  from  the  town  of  West  Springfield  under  the 
provisions  of  chapter  353  of  the  Acts  of  the  year  1905. 

Amesburt.  ^^^  4^  IjjOj, 

To  the  Board  of  Water  CommisHoners  of  the  Town  of  Amesbury. 

Gentlemen:  —  In  response  to  your  request  for  an  examination  of 
the  water  of  the  Dow  Farm  Spring,  so  called,  and  advice  as  to  the 
propriety  of  taking  water  from  this  spring  or  the  ground  about  it  as  an 
additional  supply  for  the  town  of  Amesbury,  the  Board  has  caused  the 
spring  and  its  surroundings  to  be  examined  and  samples  of  its  water 
to  be  analyzed. 

The  results  of  the  examinations  indicate  that  water  of  good  quality 
for  domestic  purposes  can  probably  be  obtained  from  the  ground  in 
this  locality.  The  watershed  from  which  water  drains  toward  this 
spring  is  evidently  very  limited  in  area,  and  the  quantity  of  water  that 
can  be  obtained  from  the  spring  or  the  ground  in  its  neighborhood  is 
likely  to  be  so  small  as  to  make  it  inadvisable,  in  the  opinion  of  the 
Board,  to  construct  works  for  taking  water  from  this  source  as  aa 
additional  supply  for  the  town. 

The  experience  of  the  past  two  years  has  shown  that  the  quantity 
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of  water  which  your  present  Bourcea  are  capable  of  yielding  is  no 
grester  than  is  neceBsaiy  for  the  present  requirements  of  the  town,  and 
ui  additioD&l  supply  should  be  provided  without  delay. 

Numerous  analyses  of  the  water  of  your  present  sources,  covering  a 
period  of  scTeral  years,  show  that  the  quality  of  the  water  supphed  by 
the  basins  and  wells  near  Main  Street,  from  which  a  large  portion  of 
your  present  supply  is  obtained,  has  deteriorated  greatly  within  the 
past  tew  years  and  is  now  affected  by  the  presence  of  so  great  a  quantity 
of  iron  as  to  make  it  objectionable  for  domestic  purposes.  The  wells  are 
also  exposed  to  danger  of  pollution  from  the  large  population  in  their 
nei^borhood. 

The  Board  recommends  that  you  make  a  thorough  investigation  of  all 
of  the  sources  available  for  the  use  of  the  town  with  a  view  to  the 
selection  of  a  source  which  will  furnish  a  aul&cient  quantity  of  water  to 
make  it  practicable  to  provide  for  the  increasing  requirements  of  the 
town  and  at  the  same  time  discontinue  the  further  use  of  the  basins 
and  wells  near  Main  Street.  These  investigations  should  be  begun 
as  soon  as  possible,  and  the  Board  recommends  that  they  be  made  under 
the  direction  of  an  engineer  of  experience  in  matters  relating  to  water 
supply.  The  Board  will  assist  you  in  the  further  investigations  by 
making  the  necessary  analyses  of  water  and  will  give  you  further  advice 
when  Toa  have  the  results  of  further  investigations  to  present. 

Amhebst. 

Sept.  2,  IMQ. 
To  the  Amkent  Water  Company,  Amherat,  Mat$. 

Gestlemkn"  :  — The  Stat«  Board  of  Health  received  from  you  on  July 
20,  1909,  the  following  application  for  its  approval  of  the  location  of  a 
proposed  dam  and  reservoir  for  increasing  the  water  supply  of  the  town 
of  Amherst:  — 

By  ehapter  509  of  the  Acts  of  1909  the  Amheret  Water  Company  is 
authorized  to  build  a  new  dam  and  reservoir,  subject  to  the  approval  of  the 
State  Board  of  Health. 

Plans  have  been  prepared  for  creating  a  small  reservoir  for  storage  pur- 

poaes  only  by  the  coastmction  of  a  dam  across  Amethyst  Brook  about  half  a 

mile  above  tbe  present  intake  reservoir.    The  maximum  depth  of  water  in  the 

reservoir  will  be  30  feet,  the  area  flooded  4.7  acres  and  the  storage  capacity 

18  miiiion  gallons.     The  area  to  be  flooded  is  to  be  cleared  of  all  stumps, 

roots,  loam  and  other  material  containing  large  amounts  of  organic  matter. 

Toot  advice  with  reference  to  and  approval  of  the  location  and  construction 

of  tbe  <?)»m  aa  proposed  is  requested  under  the  provisions  of  the  act  above 

referred  to. 


I      ; 
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The  Board  has  caused  the  location  of  the  proposed  dam  and  reservoir 
to  be  examined  by  its  engineer  and  has  considered  the  plans  and  infor- 
mation presented. 

It  is  evident  that  the  quantity  of  water  which  is  now  being  drawn 
from  the  present  sources  for  the  supply  of  the  town  is  greater  than  the 
capacity  of  those  sources  in  a  very  dry  year,  and  that  in  order  to  prevent 
danger  of  a  very  serious  shortage  of  water  in  dry  seasons,  it  is  important 
to  increase  the  capacity  of  the  works.  The  construction  of  the  proposed 
new  reservoir  will  increase  considerably  the  supply  of  water  available 
for  the  town  and  appears  to  the  Board  to  be  the  most  appropriate  method 
of  increasing  the  water  supply  at  the  present  time.  The  location  of  the 
dam  and  reservoir  is  a  suitable  one  for  the  purpose,  and  if  the  ground 
is  cleared  of  vegetable  matter  and  objectionable  soil,  the  quality  of  the 
water  should  be  satisfactory.  The  Board  approves  the  location  of  the 
dam  and  reservoir  under  the  provisions  of  chapter  509  of  the  Acts  of 
the  year  1909. 

In  order  to  construct  the  proposed  new  dam  and  reservoir  it  will  be 
necessary  to  introduce  a  considerable  number  of  laborers  and  others  into 
the  watershed  above  the  point  at  which  the  water  is  now  diverted  for 
the  supply  of  the  town,  and  the  Board  recommends  that  you  provide 
eflBcient  inspection  and  take  such  other  measures  as  will  prevent  danger 
of  pollution  of  the  water  supply. 

The  increase  in  the  quantity  of  water  available  for  the  supply  of 
Amherst  that  wiU  be  obtained  by  the  construction  of  the  proposed 
reservoir,  while  considerable,  will  probably  not  be  suflScient  for  the 
supply  of  the  town  for  a  very  long  time  in  the  future  if  a  large  quantity 
of  water  is  lost  by  leakage  from  the  supply  pipes  or  is  wasted  by  con- 
sumers. There  are  indications  that  the  quantity  of  water  now  supplied  to 
the  town  is  considerably  larger  than  is  necessary  and  it  is  very  im- 
portant, in  the  opinion  of  the  Board,  that  the  quantity  of  water  used 
shall  be  definitely  ascertained.  The  Board  reconmiends  that  in  con- 
nection with  the  construction  of  the  new  reservoir  a  Venturi  meter  or 
other  means  be  provided  by  which  the  quantity  of  water  supplied  to  the 
town  can  be  accurately  measured  and  that  records  thereof  be  carefully 
kept.  If  it  should  be  found  that  the  quantity  of  water  used  is  excessive, 
further  investigations  should  be  made  to  determine  whether  the  loss  is 
caused  by  leakage  from  the  pipes  or  waste  by  consumers  and  further 
measures  then  taken  to  prevent  such  loss  or  waste. 
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ASHBT. 

To  Mr.  W.  O.  LovKLAND  and  Others,  Aihby.  Nov.  4,  1909. 

Gbktlemen  :  —  In  response  to  your  request  for  an  examination  of 
the  water  of  Tarbell'B  Spring,  bo  called,  located  near  Mill  Village,  and 
■dnce  as  to  the  practicability  of  obtaining  from  this  source  and  other 
springs  in  its  neighborhood  a  supply  of  good  water  sufficient  for  the 
requirements  of  the  villages  of  Ashby  and  Mill  Village,  the  Board  has 
csofied  the  spring  and  its  surroundings  to  be  examined  and  a  sample 
of  the  water  to  be  analyzed. 

The  results  of  the  analysis  show  that  the  water  of  this  spring,  though 
probably  safe  for  drinking  in  its  present  state,  is  exposed  to  possible 
danger  of  pollution  from  dwelling  houses  situated  near  by  on  higher 
land,  and  observations  of  the  flow  of  water  indicate  that  the  quantity 
would  not  be  sufficient  for  the  supply  of  the  villages  after  water  comes 
into  general  use.  In  view  of  these  conditions  the  Board  cannot  recom- 
mend the  Qse  of  this  spring  as  a  source  of  domestic  water  supply. 

It  is  poBsihIe  for  the  town  to  obtain  a  supply  of  water  by  gravity 
from  the  head  waters  of  the  Souhegan  River,  but  the  source  is  not  a 
desirable  one  for  the  town  of  Ashby  to  select  on  account  of  its  exposure 
to  danger  of  pollution.  It  is  also  possible  that  a  supply  might  be  obtained 
by  gravity  from  one  of  the  streams  near  Blood  Hill,  but  further  investi- 
gations would  be  necessary  before  the  practicability  of  obtaining  a  supply 
from  that  region  could  be  determined. 

A  ground  water  would  be  more  satisfactory  than  water  taken  from 
any  of  the  streams  or  ponds  in  this  region,  and  if  a  suitable  place  for 
obtaining  a  sufficient  quantity  of  good  water  from  the  ground  by  means 
of  wells  can  be  found  within  a  reasonable  distance  of  either  of  the  villages, 
this  plan  would  probably  be  the  most  satisfactory  one  for  the  town  to 
adopt 

The  conditions  appear  to  be  favorable  for  obtaining  a  satisfactory 
ground  water  supply  in  the  neighborhood  of  the  Ashby  Reservoir,  about 
two  miles  southwest  of  Mill  Village,  and  it  is  possible  that  conditions 
favorable  for  obtaining  a  good  supply  of  ground  water  can  he  found  at 
other  places  at  a  less  distance  from  the  villages. 

The  Board  recommends  that  you  cause  an  investigation  to  be  made  in 
the  region  about  the  villages  with  the  view  to  obtaining  a  water  supply 
from  the  ground  by  means  of  wells  or  other  suitable  works.  The 
investigation  should  be  made  under  the  direction  of  an  engineer  of 
experience  in  matters  relating  to  water  supply,  and  the  Board  will 
assist  yon  by  making  the  necessary  analyses  of  water  and  will  give  yon 
further  advice  when  you  have  the  results  of  further  investigations  to 
present. 
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Barre. 


Nov.  4,  1909. 


To  the  Board  of  Water  Commissioners  of  the  Town  of  Barre, 

Gentlemen:  —  The  State  Board  of  Health  received  from  you  on 
Oct.  23,  1909,  an  application  requesting  its  approval  of  the  taking  of 
water  from  Allen's  Pond,  so  called,  situated  on  Prince  River,  about 
half  a  mile  north  of  Barre  Center,  as  a  temporary  water  supply  for  the 
town  of  Barre,  and  in  response  to  this  application  has  caused  the  pond 
and  its  surroundings  to  be  examined  by  one  of  its  engineers  and  a 
sample  of  the  water  to  be  analyzed. 

The  results  of  the  analysis  show  that  the  water  is  highly  colored  and 
contains  a  larger  quantity  of  organic  matter  than  is  found  in  good 
surface  waters,  due  no  doubt  to  the  contact  of  the  water  with  the  vege- 
table matter  in  the  swamps  above  the  pond.  The  watershed  contains  but 
few  dwelling  houses,  however,  which  are  as  a  rule  remote  from  the 
streams. 

The  need  of  an  additional  water  supply  for  immediate  use  appears 
to  be  a  very  pressing  one,  and  under  the  circumstances  the  Board 
approves  the  taking  of  water  from  Allen's  Pond  as  a  temporary  water 
supply  for  the  town  of  Barre,  to  meet  the  present  emergency,  under  the 
provisions  of  chapter  26,  section  35,  of  the  Revised  Laws.  By  the  terms 
of  that  statute,  the  use  of  a  pond  as  a  temporary  source  of  water  supply 
cannot  be  continued  for  more  than  six  months  in  any  year. 

The  experience  of  the  past  two  years  shows  that  the  present  sources  of 
water  supply  of  the  town  of  Barre  are  incapable  of  furnishing  a  sufficient 
quantity  of  water  for  the  requirements  of  the  town  in  dry  seasons.  The 
Board  recommends  that  an  additional  supply  of  water  of  good  quality 
sufficient  for  all  requirements  be  provided  as  soon  as  practicable. 

Belchertown   (Belchertown  Fire  District). 

Feb.  4,  1909. 

To  the  Board  of  Water  Commissioners  of  the  Belchertown  Fire  District,  Belcher- 
town, Mass, 

Gentlemen:  —  The  State  Board  of  Health  received  from  you  on 
Dec.  14,  1908,  an  application  for  advice  as  to  a  water  supply  for  the 
Belchertown  Fire  District,  accompanied  by  a  report  of  your  engineer 
giving  results  of  examinations  of  Pratt  Brook  and  Chambray  Brook  and 
estimates  of  the  cost  of  a  water  supply  for  the  district  to  be  taken  either 
from  Chambray  Brook  or  from  the  ground  near  Dyer's  millpond  about 
three-quarters  of  a  mile  east  of  the  village. 

Measurements  of  the  flow  of  Pratt  Brook  and  Chambray  Brook  during 
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the  sunuiier  and  autumn  of  1908  have  also  been  submitted^  the  results 
showing  that  the  flow  of  Pratt  Brook  at  the  point  at  which  its  waters 
might  be  diverted  for  the  supply  of  the  district  fell  to  about  18,000 
gallons  per  day  in  the  latter  part  of  September,  while  the  yield  of 
Giambray  Brook  at  the  point  at  which  it  could  be  diverted  amoimted 
at  the  same  time  to  a  minimum  of  about  51,000  gallons  per  day. 

The  Board  has  caused  the  sources  of  supply  indicated  to  be  examined 
by  one  of  its  engineers  and  samples  of  water  from  Pratt  and  Chambray 
brooks  and  from  springs  near  Dyer's  millpond  to  be  analyzed. 

It  is  evident  from  the  very  low  flow  of  Pratt  Brook  during  the  past 
summer  and  the  small  size  of  its  watershed  at  the  point  at  which  it 
could  be  diverted  for  supplying  Belchertown  by  gravity,  that  it  is 
impracticable  to  obtain  a  supply  of  water  from  that  source  adequate 
for  the  requirements  of  the  district.  Chambray  Brook  above  the  point 
at  which  it  could  be  diverted  to  supply  the  district  by  gravity  drains 
an  area  of  a  little  over  half  a  square  mile,  and  it  is  evident  from  measure- 
ments of  the  flow  of  the  brook  during  the  past  very  dry  season  that  the 
natural  flow  of  the  stream  would  be  insufficient  for  the  requirements  of 
the  district  at  all  times  after  water  comes  into  general  use. 

If  a  storage  reservoir  having  a  capacity  of  about  10,000,000  gallons 
can  be  constructed  upon  Chambray  Brook,  its  capacity  could  be  increased 
H>  that  it  might  be  depended  upon  to  yield  enough  water  for  the  present 
requirements  of  the  district.  It  is  not  possible,  however,  at  this  season 
of  the  year  to  make  such  an  examination  of  the  brook  as  would  show 
defimtely  whether  it  is  practicable  to  construct  upon  it  a  suitable 
storage  reservoir  of  the  capacity  indicated  at  a  reasonable  cost. 

The  water  of  Chambray  Brook,  as  shown  by  analysis,  is  naturally  of 
good  quality  for  water  supply  purposes.  It  evidently  contains  at  some 
seasons  of  the  year  considerable  color  and  organic  matter,  and  if  a 
reservoir  should  be  constructed  on  this  brook  of  the  size  indicated,  it 
would  be  very  important  that  it  should  be  thoroughly  cleaned  by  the 
removal  of  all  the  soil  and  organic  matter  from  the  area  to  be  flowed 
in  order  to  prevent,  so  far  as  practicable,  deterioration  of  the  water  from 
organic  growths  and  the  disagreeable  tastes  and  odors  which  they  pro- 
duce. It  will  also  be  necessary  to  take  measures  to  prevent  danger  of 
pollution  of  the  water  from  the  buildings  on  the  watershed,  one  group 
of  which  at  least  is  near  the  brook,  before  this  stream  can  be  used  with 
safety  as  a  source  of  domestic  water  supply. 

An  analysis  of  the  water  of  a  spring  near  Dyer^s  millpond  and  an 
examination  of  the  locality  indicate  that  the  water  filtering  through  the 
ground  past  the  dam  of  that  millpond  is  affected  by  the  presence  of  an 
excessive  quantity  of  iron  which  would  make  it  objectionable  for  many 
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domestic  purposes.  The  conditions  elsewhere  in  the  neighborhood  of 
this  brook  above  and  below  the  pond  appear,  however,  to  be  favorable 
for  obtaining  water  freely  from  the  ground  by  means  of  tubular  wells,  and 
it  is  likely  that  the  water  would  be  of  good  quality  if  the  wells  or 
collecting  works  were  properly  located. 

From  the  information  submitted  it  appears  that  the  first  cost  of 
works  for  taking  water  from  Chambray  Brook  would  be  about  $3,000 
greater  than  from  the  ground  near  Dyer's  millpond.  It  is  evident, 
however,  that  the  cost  of  a  reservoir  of  the  size  necessary  to  provide  an 
adequate  water  supply  from  Chambray  Brook  will  increase  materially 
the  estimates  presented,  and  a  further  increase  will  be  necessary  to 
provide  for  the  protection  of  the  purity  of  the  water  of  that  brook. 
Under  the  circumstances,  it  is  not  unlikely  that  the  total  cost  of  the 
works  necessary  for  obtaining  an  adequate  supply  of  water  from 
Chambray  Brook  will  be  nearly,  if  not  quite,  as  great  as  the  cost  of 
works  for  taking  water  from  the  ground  in  the  vicinity  of  Dyer's  mill- 
pond  or  at  some  other  point  along  Jabish  Brook  including  the  cost  of 
pumping. 

The  Board  recommends  that  as  soon  as  conditions  are  favorable  for 
thorough  investigation,  a  careful  examination  of  Chambray  Brook  be 
made  to  determine  the  feasibility  of  constructing  a  reservoir  upon  it 
near  the  proposed  point  of  diversion  holding  at  least  10,000,000  gallons 
and  the  probable  cost  of  the  work,  including  the  removal  of  all  soil  and 
organic  matter  from  the  area  to  be  flowed.  The  probable  cost  of  pur- 
chasing the  necessary  land  and  buildings  or  of  doing  such  other  work 
as  may  be  necessary  to  protect  the  water  from  pollution  should  also  be 
determined  as  closely  as  practicable.  The  Board  also  recommends  that 
tests  be  made  with  a  view  to  determine  the  practicability  of  obtaining  a 
water  supply  from  the  ground  in  the  vicinity  of  Dyer's  millpond  or 
elsewhere  in  the  valley  of  Jabish  Brook  where  the  conditions  appear  to 
be  favorable  for  that  purpose.  The  Board  will  assist  you  in  further 
investigations  by  making  the  necessary  analyses  of  water  and  will  give 
you  further  advice  as  to  plans  for  securing  a  water  supply  for  the  district 
when  you  have  the  results  of  further  investigations  to  present. 

Blandford  (Blandfobd  Fire  District). 

Maboh  4,  1909. 

To  the  Blandford  Fire  District,  Messrs.  I.  E.  Whitney,  E.  W.  Bennett  and 

8.  H.  Peebles. 

Gentlemen:  —  The  State  Board  of  Health  received  from  you  on 
Oct.  22,  1908,  an  application  for  the  approval  of  a  proposed  water  supply 
for  the  village  of  Blandford,  to  be  taken  from  the  head  waters  of 
Freeland  Brook,  accompanied  by  plans  and  a  report  of  your  engineer 
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describing  the  proposed  works.  The  plans  provide  for  constructing  a 
small  open  reservoir  by  means  of  a  dam  to  be  located  on  the  southerly 
branch  of  the  brook  about  2,000  feet  northeast  of  the  agricultural  fair 
grounds  and  half  a  mile  from  North  Street,  from  which  water  is  to  be 
pumped  to  a  covered  reservoir  west  o'f  North  Street  and  thence  distrib- 
uted to  the  village. 

Analyses  of  the  water  of  the  south  branch  of  Freeland  Brook  show 
that  it  is  naturally  of  good  quality  for  water  supply  purposes.  The 
brook  is  exposed  to.  danger  of  pollution  from  a  dwelling  house  with 
outbuildings  on  its  watershed,  but  the  plan  submitted  provides  for 
collecting  all  of  the  sewage  and  foul  drainage  from  these  buildings  into 
a  cesspool,  from  which  it  is  proposed  to  convey  it  through  a  pipe  sewer 
to  a  place  of  disposal  outside  the  watershed  of  the  proposed  sources  of 
water  supply. 

The  Board  has  caused  the  locality  to  be  examined  by  its  engineer  and 
has  examined  the  plans  and  information  submitted  therewith.  The 
water  of  the  south  branch  of  Freeland  Brook,  as  shown  by  recent  analyses, 
is  naturally  of  good  quality  for  water  supply  purposes,  and  if  the 
poesibility  of  pollution  from  the  house  on  the  watershed  shall  be  pre- 
vented by  the  construction  of  a  tight  cesspool  and  a  suitable  drain  for 
conveying  all  the  sewage  from  this  house  to  a  point  outside  the  watershed, 
the  water  of  the  brook  can  safely  be  used  for  drinking  and  other 
domestic  purposes. 

The  flow  of  the  brook  at  the  site  of  the  proposed  dam  in  dry  weather 
in  the  summer  of  1907  amounted  to  about  12,000  gallons  per  day,  and 
in  the  very  dry  period  in  the  latter  part  of  1908  your  engineer  states 
that  the  flow  fell  to  about  9,000  gallons  per  day.  It  is  estimated  that 
the  permanent  population  of  the  village  is  85  and  the  population  in 
summer  about  300,  and  the  natural  flow  of  the  stream  in  dry  weather 
would  consequently  provide  only  from  30  to  40  gallons  per  person  in 
the  summer  season.  That  quantity,  however,  would  be  suflScient  for 
present  needs,  and  excepting  in  the  driest  weather,  the  supply  from  this 
source  will  doubtless  be  ample  for  the  present  requirements  of  the  village. 

It  is  possible  to  enlarge  the  yield  of  the  proposed  source  by  construct- 
ing a  storage  reservoir,  but  the  flow  of  the  brook  in  the  summer  season 
is  evidently  derived  largely  from  springs  and  the  water  would  be  likely 
to  deteriorate  considerably  in  quality  if  exposed  to  light  in  an  open 
storage  reservoir. 

An  examination  of  the  region  indicates  that  a  large  additional  supply 
can  be  obtained  if  necessary  from  the  north  branch  of  Freeland  Brook, 
and  as  the  valley  of  that  stream  is  free  from  population,  there  is  no 
reason  to  doubt  that  water  of  excellent  quality  can  be  obtained  there. 
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It  is  in  fact  a  more  desirable  source  than  the  south  branch  of  the  brook, 
on  account  of  the  fact  that  its  watershed  is  uninhabited,  but  the  cost  of 
works  for  taking  a  supply  from  that  source  would  be  greater  than  in  the 
case  of  the  source  proposed. 

Considering  the  circumstances,  the  Board,  under  the  provisions  of 
chapter  283  of  the  Acts  of  the  year  1908,  approves  the  taking  of  water 
from  the  south  branch  of  Preeland  Brook  as  a  water  supply  for  the 
Blandford  Fire  District.  This  plan  includes  the  construction  of  th^ 
necessary  drains,  cesspool  and  sewer  to  divert  the  sewage  from  the  farm 
buildings  in  the  valley  of  the  brook  to  a  place  of  disposal  outside  the 
watershed  from  which  the  water  supply  is  to  be  taken. 

Canton. 

To  the  Board  of  Health  of  the  Town  of  Canton,  I^ec.  7,  1909. 

Gentlemen:  —  In  accordance  with  your  request  the  State  Board  of 
Health  has  caused  the  wells  from  which  the  town  of  Canton  obtains  its 
water  supply  to  be  examined  and  samples  of  water  collected  from  these 
wells  at  various  times  and  from  faucets  in  diflEerent  parts  of  the  town  to 
be  analyzed  to  determine  the  cause  of  the  numerous  complaints  made 
recently  as  to  the  character  of  the  water  and  a  remedy  for  the  objection- 
able conditions  which  were  the  cause  of  these  complaints. 

Samples  of  water  have  been  collected  .at  frequent  intervals,  both 
from  the  wells  at  Springdale  and  at  Henry's  Spring,  since  these  sources 
were  first  used,  and  the  sources  have  been  inspected  from  time  to  time 
by  the  engineers  of  the  Board. 

The  well  at  Springdale  —  the  original  source  of  water  supply  of  the 
town  of  Canton  —  furnished  a  water  of  good  quality,  free -from  an 
excess  of  iron;  but  the  quantity  which  the  well  yielded  was  so  limited 
that  soon  after  its  completion  a  new  well  was  constructed  at  Henry's 
Spring  from  which  the  water  is  delivered  by  gravity  through  a  cast-iron 
pipe  about  1.5  miles  in  length  into  the  Springdale  well. 

The  water  of  the  well  at  Henry's  Spring  when  first  used  differed  but 
little  in  quality  from  that  of  the  Springdale  well,  and  water  supplied  to 
the  town,  which  is  a  mixture  of  water  from  these  two  sources,  was  for 
many  years  of  good  quality  and  unaffected  by  iron. 

Inspections  of  the  well  at  Henry's  Spring  from  time  to  time  in  the 
past  few  years  have  shown  that  during  the  summer  season  the  water  at 
the  surface  at  least  was  turbid  and  highly  colored,  being  affected  by  the 
presence  of  an  excess  of  iron,  but  in  the  winter  season  the  turbidity 
disappeared  although  a  deposit  of  flocculent  sediment,  resembling  iron 
rust,  gradually  accumulated  in  the  bottom  of  the  well. 

Careful  examinations  made  during  the  past  year  indicate  that,  while 
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the  water  entering  the  well  doubtless  comes  chiefly  through  the  gravel 
at  its  bottom,  a  considerable  quantity  enters  through  cracks  in  the  walls 
near  the  surface,  and  analysis  shows  that  this  water  contains  iron  in 
large  quantity  which  quickly  oxidizes  upon  exposure  to  the  air.  The 
water  in  the  bottom  of  the  well  has  thus  far  apparently  contained  com- 
paratively little  iron  in  the  summer  season.  It  is  also  found  that  the 
temperature  of  the  water  of  the  Henry^s  Spring  well  is  considerably 
higher  at  the  surface  during  the  summer  than  at  the  bottom,  and  there 
has  apparently  been  no  circulation  of  water  in  this  well  in  the  summer 
season,  so  that  the  layer  of  water  containing  the  greatest  excess  of  iron 
has  remained  at  the  surface.  Late  in  the  autumn,  as  the  water  becomes 
cooler  and  circulation  is  established  in  the  well,  the  water  near  the 
surface  becomes  much  clearer  and  the  flocculent,  rusty,  suspended  matter 
sinks  to  the  bottom. 

During  the  past  very  dry  season  the  water  of  the  Springdale  well, 
supplemented  with  such  water  as  would  flow  through  the  gravity  pipe 
line  from  Henry^s  Spring,  became  insuflScient  for  the  supply  of  the  town, 
and  it  became  necessary  to  set  up  a  pump  at  the  Henry^s  Spring  well 
and  force  water  in  larger  quantity  through  the  main  to  Springdale.  In 
consequence,  it  is  probable  that  considerable  quantities  of  flocculent  iron 
deposited  in  the  bottom  of  the  well  and  probably  to  some  extent  in  the 
pipe  line  were  forced  into  the  well  at  Springdale  and  thence  into  the 
distributing  system.  The  presence  of  this  matter  in  the  water,  while 
probably  not  injurious  to  health,  makes  the  water  very  objectionable  for 
many  domestic  purposes,  and  it  is  to  this  condition  that  the  recent 
complaints  of  the  wat^r  have  been  due. 

Iron  is  present  in  water  in  various  forms,  and  in  this  case  it  is  probably 
dissolved  in  the  water  and  is  oxidized  on  exposure  to  the  air  in  the  well 
and  thus  produces  the  objectionable  turbidity  and  sediment  that  are 
found  there  in  the  siunmer  season. 

Experience  with  wells  affected  in  this  way  shows  that  the  quantity  of 
iron  present  in  the  water  tends  to  increase  with  continued  use,  and, 
since  it  is  likely  that  the  quantity  of  water  required  from  the  well  at 
Henry's  Spring  will  gradually  increase  in  the 'future,  its  quality  is  likely 
to  continue  to  deteriorate. 

Various  methods  of  removing  iron  have  been  tried,  and  there  is  no 
reason  to  doubt  that  it  can  be  removed  from  this  water  by  aeration  and 
filtration  and  the  water  rendered  satisfactory  in  all  respects. 

An  attempt  has  been  made  to  clean  out  the  well  at  Henry's  Spring, 
but  this  does  not  appear  thus  far  to  have  been  successful.  It  is  im- 
probable, however,  that  the  cleaning  out  of  the  well  would  effect  a 
permanent  improvement  in  the  quality  of  the  water. 
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From  such  Information  aB  is  available  as  to  the  character  of  the  soil 
in  which  this  veil  is  situated  it  appears  that  in  close  proximity  to  the 
well  there  is  a  deep  layer  of  peaty  soil,  and  it  is  likely  that  the  excess  of 
iron  is  brought  into  the  well  by  water  which  has  been  in  contact  with  this 
peaty  deposit.  It  is  possible  that  the  removal  of  this  material  from  the 
neighborhood  of  the  well  might  effect  an  improvement  in  the  quality  of 
the  water,  but  the  expense  of  such  an  undertaking  would  be  large  and 
the  result  uncertain. 

A  general  examination  of  the  ground  about  Henry's  Spring  and  along 
the  pipe  line  leading  to  the  well  at  Springdale  indicates  that  the  soil 
over  a  wide  area  in  this  region  is  coarse  and  porous  and  that  the  condi- 
tions are  very  favorable  for  obtaining  water  from  the  g^-ound  in  large 
quantity.  It  is  probable  that,  by  the  construction  of  another  well  or  a 
system  of  tubular  wells  in  this  region  at  no  great  distance  from  the 
present  sources  or  the  pipe  line  leading  to  Springdale,  an  ample  supply 
of  good  water,  free  from  an  excess  of  iron,  can  be  obtained  at  a  com- 
paratively small  expense. 

Considering  all  the  circumstances,  it  appears  to  the  Board  likely  that 
the  least  expensive  and  most  satisfactory  plan  of  obtaining  relief  from 
the  objectionable  conditions  that  have  affected  the  water  supply  of  the 
town  during  the  past  summer  and  providing  a  water  which  will  be  of 
good  quality  at  all  times,  will  be  to  take  water  from  a  well  or  group  of 
wells  in  the  neighborhood  of  the  Henry's  Spring  or  the  pipe  line  leading 
to  Springdale. 

The  Board  recommends  that  the  town  cause  an  investigation  to  be 
made  by  sinking  test  wells  in  this  locality,  and  if  conditions  favorable 
to  obtaining  water  of  good  quality  and  in  suflBcient  quantity  for  the 
requirements  of  the  town  are  found  at  any  point  in  this  region,  it  will 
be  advisable  to  put  in  a  group  of  wells  and  pump  from  them  for  a  period 
of  about  two  weeks  to  determine  the  probable  quality  of  the  water  and 
the  practicability  of  obtaining  from  them  enough  water  for  the  require- 
ments of  the  town.  It  is  important  that  these  investigations  shall  be 
made  under  the  advice  of  an  engineer  of  experience  in  matters  relating 
to  groimd  water  supplies,  and  the  Board  will  assist  you  by  making  the 
necessary  analyses  of  water  and  give  you  further  advice  when  you  have 
the  results  of  further  investigations  to  present. 
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Canton   (Massachusetts  Hospital  School). 

JULT  1,  1909. 

To  the  Board  of  Trustees  of  the  Massachusetts  Hospital  School,  Canton,  Mom,, 

'    Dr.  £.  H.  Bradford,  Chairman, 

Gentlemen:  —  The  State  Board  of  Health  received  from  you  on 
June  11,  1909,  the  following  communication  for  advice  as  to  a  ground 
water  supply  for  the  institution  to  be  taken  from  wells  in  the  hospital 
grounds :  — 

As  chairman  of  the  Board  of  Trustees  of  the  Massachusetts  State  Hospital 
at  Canton,  I  write  to  ask  the  advice  of  your  Board. 

In  the  close  vicinity  of  the  lands  occupied  by  our  institution  is  a  cemetery, 
situated  at  a  lower  level  than  the  site  of  the  land  occupied  by  our  buildings. 
The  proprietors  of  this  cemetery  have  recently  purchased  land  nearer  our 
institution,  and  at  a  higher  level.  In  view  of  the  fact  that  it  will  be  necessary 
for  our  institution  soon  to  sink  artesian  wells  for  a  water  supply,  it  is  desirable 
to  ascertain  whether  the  new  location  of  the  cemetery  will  in  any  way  be 
injurious  or  detrimental*  to  the  health  of  the  inmates  of  our  institution. 

Artesian  wells  are  made  necessary  by  the  fact  that  the  water  supplied  by 
the  town  has  been  found  injurious  to  boilers,  and  is  said  not  to  be  generally 
used  by  the  factories  of  the  town.  As  the  cost  of  the  water  supplied  by  the 
town  is  high,  it  has  been  thought  that  it  might  be  desirable  to  make  use  of 
water  from  artesian  wells  for  drinking  purposes  also.  The  Board  wishes  me, 
therefore,  to  request  you,  after  examining  the  premises  to  report  to  us  in 
the  matter. 

It  appears  from  a  further  communication  that  the  land  which  it  is 
proposed  to  use  for  a  cemetery  lies  on  the  northerly  side  of  Randolph 
Street  and  extends  from  Washington  Street  east  practically  to  a  point 
opposite  the  easterly  limits  of  the  land  of  the  hospital. 

The  Board  has  caused  the  locality  to  be  examined  by  its  engineer  and 
has  considered  the  practicability  of  obtaining  a  water  supply  for  the 
institution  from  wells  on  the  hospital  grounds,  and  the  possible  effect 
upon  such  a  supply  of  the  use  of  the  lands  indicated  for  cemetery 
purposes. 

An  examination  of  the  topographical  map  of  the  State  and  of  the 
surveys  of  the  hospital  grounds  indicates  that  Randolph  Street,  which 
forms  the  northerly  boundary  of  the  grounds,  follows  approximately  in 
this  locality  the  line  of  the  watershed  between  Reservoir  Pond  on  the 
southeast  and  a  small  brook  draining  into  the  Neponset  River  on  the 
northwest,  and  that  the  highest  lands  within  the  hospital  grounds  and 
those  of  the  proposed  cemetery  border  this  street.     North  of  Randolph 
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Street  in  this  region  the  ground,  while  very  uneven,  slopes  off  quite 
rapidly  to  the  valley  of  the  small  brook  already  referred  to,  falling  100 
feet  in  about  one-quarter  of  a  mile.  Toward  Reservoir  Pond  the  ground 
slopes  more  gradually  for  about  the  same  distance  and  the  fall  is  not 
more  than  two-thirds  as  great. 

The  soil  in  the  lands  of  the  hospital  and  in  those  of  the  proposed 
cemetery,  as  well  as  in  other  lands  about  them,  appears  to  be  coarse  and 
porous,  so  far  as  can  be  judged  from  surface  indications,  but  no  tests 
have  thus  far  been  made  to  determine  definitely  the  character  of  the  soil 
beneath  the  surface,  the  depth  to  ground  water  or  the  practicability  of 
obtaining  water  in  considerable  quantity  from  the  ground  in  this  locality. 

Judging  from  the  topographical  and  surface  indications,  the  most 
favorable  place  in  which  to  obtain  a  well  water  supply  within  the  hospital 
grounds  would  be  in  the  neighborhood  of  the  shore  of  Reservoir  Pond. 
The  sewage  of  the  buildings  is  disposed  of  upon  land  near  the  westerly 
boundary  of  the  grounds  not  far  from  the  pond,  and  the  water  supply 
should  of  course  be  located  at  a  sufficient  distance  from  the  sewage 
disposal  area  to  prevent  contamination  of  the  water.  The  best  place  in 
which  to  look  for  a  water  supply  for  the  institution  would  probably  be 
near  the  easterly  boundary  and  within  100  to  200  feet  of  the  pond.  It  is 
improbable  that  water  taken  from  the  ground  in  this  locality  would  be 
affected  materially  by  the  use  of  the  lands  northwest  of  Randolph  Street 
as  a  cemetery. 

Chicopee  (Pairview). 

Deo.  10,  1909. 
To  the  Board  of  Water  Commissioners  of  the  City  of  Chicopee. 

Gentlemen  :  —  In  accordance  with  your  request  the  Board  has 
analyzed  the  samples  of  water  sent  in  by  you  from  a  group  of  wells 
located  near  the  easterly  limit  of  the  village  of  Pairview,  and  has  caused 
the  locality  to  be  examined  by  its  engineer. 

The  wells  are  located  in  low  ground,  a  short  distance  east  of  Church 
Street  and  not  far  from  a  populous  neighborhood.  In  sinking  the  wells 
a  stratum  of  peaty  soil  or  muck  appears  to  have  been  encountered  in  all 
cases.  In  a  part  of  the  area  the  muck  was  at  the  surface  while  in  other 
parts  it  was  covered  with  a  layer  of  sand.  The  wells  were  sunk  to  depths 
ranging  from  30  to  35  feet,  penetrating,  beneath  the  muck,  various  strata 
of  coarse  and  fine  sand. 

During  a  period  of  six  days,  —  from  October  15  to  October  21, — 
water  was  pumped  from  a  group  of  six  wells  in  this  locality  at'  a  rate 
of  90,000  gallons  per  day,  and  eight  samples  of  water,  sent  in  by  you 
from  time  to  time  during  the  test,  have  been  analyzed. 

The  results  of  the  analyses  show  that  the  water  was  slightly  turbid 
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throughout  the  test,  and  that,  while  the  water  was  colorless  at  the  begin- 
ning of  the  test,  a  decided  color  appeared  toward  its  end.  There  was  also 
a  marked  increase  in  chlorine,  nitrates  and  hardness  during  the  test  and 
the  quantity  of  iron  present  was  higher  than  is  found  in  good  ground 
waters. 

In  view  of  these  conditions  a  further  test  has  been  made  by  pumping 
for  three  days  from  wells  numbered  2,  3,  4,  5,  16,  17,  18  and  19 
at  the  northerly  end  of  the  group  at  a  rate  of  115,000  gallons  per  day, 
and  subsequently  for  three  days  from  wells  numbered  6,  7,  8,  9,  10,  11, 
12,  13,  14  and  15  at  the  southerly  end  of  the  group,  also  at  a  rate  of 
115,000  gallons  per  day,  and  samples  of  water  collected  and  sent  in  by 
you  during  these  tests  have  been  analyzed. 

The  results  of  these  analvses  show  that  the  water  of  the  northerlv 
group  of  wells  was  of  good  quality  and  changed  but  little  during  the 
test,  while  the  water  of  the  southerly  group  of  wells  was  affected  by  an 
excessive  quantity  of  iron  and  was  in  other  respects  of  objectionable 
quality. 

While  the  water  of  the  northerly  group  of  wells  was  of  good  quality 
during  the  short  pumping  test  to  which  they  were  subjected,  there  is 
danger  that  with  continued  use  this  water  might  be  affected  in  a  manner 
similar  to  that  of  the  southerly  group ;  and  under  the  circumstances  it  is 
desirable  to  locate  the  wells  from  which  the  permanent  supply  is  to  be 
taken  at  a  greater  distance  from  the  locality  in  which  the  wells  furnished 
water  of  poor  quality. 

It  is  understood,  however,  that  the  works  for  distributing  water  are 
nearly  completed,  and  in  view  of  that  fact  and  the  di£Sculty  of  making 
further  tests  at  this  season  of  the  year,  you  desire  to  use  temporarily  the 
water  of  the  northerly  group  of  wells,  which  has  thus  far  furnished  water 
of  good  quality.  The  Board  questions  the  desirability  of  the  use  of 
these  wells  as  permanent  sources  of  water  supply  for  Fairview,  and  if  they 
are  used  temporarily  in  the  present  emergency,  the  Board  advises  that 
the  water  be  analyzed  at  frequent  intervals,  in  order  that  its  use  may 
be  discontinued  if  deterioration  occurs. 

Chicopeb  (Ames  Sword  Company). 

Dec.  2,  1909. 
To  the  Board  of  Health  of  the  City  of  Chicopee. 

Gentlemen  :  —  In  response  to  your  request  for  an  examination  of  the 
drinking  water  used  at  the  works  of  the  Ames  Sword  Company  in  Chico- 
pee, which  you  believe  to  be  polluted,  the  Board  has  caused  the  locality 
to  be  examined  and  a  sample  of  water  collected  from  a  faucet  in  these 
works  to  be  analvzed. 
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The  Board  is  informed  that  the  water  supplied  from  the  Chicopee 
water  supply  system  to  the  Ames  Sword  CompanVs  works  is  delivered 
through  an  8-inch  pipe,  leading  from  a  large  main  in  Chicopee  Street 
westerly  through  the  works  of  the  A.  G.  Spaulding  &  Brothers^  Manu- 
facturing Company  and  terminating  at  a  point  in  the  yard  of  the  Ames 
Sword  Company.  This  pipe  is  also  connected  with  another  Chicopee 
water  main  in  Front  Street  south  of  the  canal,  and  near  the  point  where 
this  branch  joins  the  8-inch  pipe,  about  200  feet  east  of  Chicopee  Street, 
a  fire  pump  is  located,  by  which  water  from  the  canal  leading  from  the 
Chicopee  River  can  be  pumped  into  the  8-inch  main  in  case  of  fire.  In 
order  to  prevent  water  from  the  canal  from  passing  back  into  the  city 
mains  when  the  fire  pump  is  in  operation,  a  check  valve  has  been  placed 
on  the  8-inch  main  at  Chicopee  Street,  so  arranged  as  to  close  when  the 
pressure  from  the  fire  pump  becomes  greater  than  the  pressure  from  the 
city  main,  and  the  Front  Street  main  is  also  separated  from  the  fire 
pump  by  a  similar  check  valve. 

It  appears  that  on  September  16  the  fire  pump  was  tested  and  canal 
water  was  evidently  introduced  into  the  8-inch  main,  from  which  water  is 
supplied  for  drinking  in  the  Ames  Sword  Company^s  works. 

The  results  of  an  analysis  of  the  sample  of  water  collected  from  a  tap 
on  the  8-inch  main  in  the  works  of  the  Ames  Sword  Company  show- 
that  the  water  was  very  badly  polluted  and  differed  greatly  in  character 
from  the  water  supplied  from  the  Chicopee  water  works.  Later  on 
another  sample,  collected  on  October  12,  showed  that  the  polluted  water 
had  been  replaced  with  water  from  the  Chicopee  water  works. 

Water  drawn  from  the  canal  by  the  fire  pump  is  polluted  by  sewage 
and  very  dangerous  for  drinking,  and  the  Board  recommends  that  pro- 
vision be  made  so  that  when  the  fire  pump  is  tested  water  from  the  canal 
will  not  be  introduced  into  any  part  of  the  main  from  which  water  may- 
be drawn  for  drinking.  This  can  be  effected  by  pumping  into  a  branch 
of  the  main  leading  to  a  hydrant  and  providing  a  positive  gate  to  pre- 
vent water  from  flowing  back  into  other  parts  of  the  main.  When  the 
test  is  over,  the  hydrant  can  be  flushed  and  all  canal  water  expelled  from 
it.  With  such  an  arrangement  the  pumps  can  be  properly  tested,  and 
danger  of  canal  water  entering  the  main  at  any  point  where  it  may  be 
used  for  drinking  can  be  prevented. 
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C0HA88ET. 

Mabch  4,  1909. 
To  the  Cohasset  Water  Company,  Cohauet,  Mass, 

Gentlemen:  —  The  State  Board  of  Health  received  from  you  on 
Jan.  11, 1909,  an  application  for  the  approval  by  the  Board  of  the  taking 
of  certain  parcels  of  land  with  the  right  of  way  thereto  situated  on  the 
northwesterly  side  of  Bound  Brook  about  half  a  mile  north  of  the  village 
of  Beechwood  in  Cohasset,  and  the  approval  of  the  location  of  a  well  upon 
this  land,  and  in  response  to  this  application  has  caused  the  locality  to  be 
examined  by  its  engineer  and  has  examined  the  plans  and  information 
presented. 

The  Board  has  already  advised  you  that  the  plan  of  taking  a  water 
supply  from  a  well  in  this  locality,  supplemented  by  water  to  be  pumped 
upon  a  filter  surrounding  the  well  either  from  the  brook  or  from  other 
weUs  in  this  region,  is  a  practicable  method  of  securing  an  additional 
water  supply  of  good  quality  for  the  town,  and  that  an  examination  of 
the  conditions  elsewhere  throughout  the  town  does  not  show  any  more 
favorable  locality  from  which  to  obtain  an  additional  water  supply. 

Subsequent  to  the  date  of  the  last  advice  given  by  the  Board  in  this 
matter,  on  May  7,  1908,  it  appears  that  pumping  was  again  begun  from 
the  test  well  referred  to  in  that  communication  and  was  continued  for  a 
period  of  several  weeks  during  the  latter  part  of  1908,  at  a  rate  of  about 
300,000  gallons  per  day.  Samples  of  water  were  collected  from  time  to 
time  while  pumping  was  in  progress,  and  the  results  show  that  there  was 
a  slight  deterioration  in  the  quality  of  the  water  in  some  respects,  due 
very  probably  to  the  flow  toward  the  well  of  ground  water  of  poor  quality 
from  the  swamp  north  of  it. 

Considering  the  dryness  of  the  season  and  the  large  quantity  of  water 
pumped  during  the  period  indicated,  the  results  are  favorable  for  obtain- 
ing a  large  additional  supply  of  good  water  in  this  locality.  The  results 
of  the  recent  tests  indicate,  however,  the  importance  of  building  a  filter 
about  the  well  and  supplying  it  either  with  water  from  the  brook  or 
well  aerated  ground  water  from  the  swamp  land  to  the  north  of  it  before 
pumping  large  quantities  of  water  continuously  from  this  well.  Other- 
wise the  quality  of  the  water  of  the  well  may  deteriorate  after  continued 
use  and  be  affected  unfavorably  by  the  waters  of  poorer  quality  in  the 
nei^borhood. 

The  area  of  land  which  it  is  proposed  to  take  about  the  well  is,  in  the 
opinion  of  the  Board,  a  reasonable  one  for  the  protection  of  the  purity  of 
the  supply,  and  the  Board  approves  the  taking  of  water  from  the  well 
supplemented  with  water  from  the  ground  or  brook  properly  filtered  in 
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the  manner  described  and  approves  the  taking  of  the  lands  proposed  in 
your  application  as  shown  upon  the  plan  submitted,  entitled  *'  Plan  of 
Land  in  the  Beechwoods^  Cohasset.  Belonging  to  Lot  W.  Bates  and 
Saml.  E.  Pratt.  Scale  50  Ft.  to  an  Inch.  D.  N.  Tower,  Engr.  Jan. 
1909.'' 

The  lands  and  right  of  way  the  taking  of  which  is  herein  approved 
comprise  about  20.5  acres,  and  are  bounded,  measured  and  described  as 
follows :  — 

Two  certain  parcels  of  land  in  that  part  of  Cohasset  called  Beechwoods  in 
the  County  of  Norfolk  and  Commonwealth  of  Massachusetts.  Said  parcels  lie 
on  each  side  of  Bound  Brook  and  lie  to  the  North  of  Beechwoods  Street  and 
to  the  East  of  Doane  Street.  The  first  parcel  containing  Nineteen  and  two 
hundredths  (19.02)  acres  more  or  less  is  composed  of  high  land,  woodland, 
field  land,  meadow  and  swamp  and  is  bounded  and  described  as  follows,  viz. :  — 

Beginning  on  said  Bound  Brook  at  the  South  Easterly  comer  of  land  now 
or  formerly  belonging  to  Ira  N.  Pratt,  thence  running  Northwesterly  on 
several  courses  to  land  now  or  formerly  belonging  to  Samuel  D.  James  and 
bounded  Southwesterly  by  land  now  or  formerly  belonging  to  Ira  N.  Pratt 
and  land  now  or  formerly  belonging  to  Herbert  L.  Brown-;  said  bound  being  in 
part  formed  by  a  stone  wall ;  thence  turning  and  running  Northerly  and  North- 
easterly as  the  wall  nms  on  several  courses  Four  hundred  and  Seventy-five 
(475)  feet  more  or  less  to  an  angle  in  said  wall,  and  bounded  Westerly  and 
Northwesterly  by  land  now  or  formerly  belonging  severally  to  Samuel  D. 
James,  Levi  and  Thomas  Lincohi,  Lot  W.  Bates,  and  Edwin  W.  Bates,  thence 
turning  and  running  Northwesterly  again  as  the  wall  runs  and  continuing 
in  the  same  direction  Two  Hundred  and  seventy-eight  (278)  feet  more  or  less 
to  a  post  at  the  Southwesterly  comer  of  land  now  or  formerly  belonging  to 
Rufas  W.  Bates,  and  bounded  Southwesterly  by  land  now  or  formerly  belong- 
ing to  Edwin  W.  Bates;  thence  turning  and  running  Northeasterly  on  two 
courses  One  Hundred  and  nineteen  (119)  feet  and  One  Hundred  and  Sixty 
(160)  feet  respectively  more  or  less  to  a  heap  of  stones  and  bounded  North- 
westerly by  land  now  or  formerly  belonging  severally  to  Rufus  W.  Bates,  and 
Charles  S.  Hackett;  thence  turning  and  running  a  little  East  of  South  Three 
Hundred  and  twenty-eight  (328)  feet  more  or  less  to  a  post  and  bounded 
Northeasterly  by  land  now  or  formerly  belonging  to  the  heirs  of  David  W. 
Whitcomb;  thence  turning  and  running  Easterly  Four  Hundred  and  Eleven 
(411)  feet  more  or  less  to  a  post  and  bounded  Northerly  by  said  land  belong- 
ing to  the  heirs  of  said  Whitcomb;  thence  turning  and  running  a  little  East 
of  South  Three  Hundred  and  Seventy-nine  (379)  feet  more  or  less  to  said 
Bound  Brook  and  bounded  Northeasterly  by  land  now  or  formerly  belonging 
to  Bethia  L.  Sankey;  thence  turning  and  running  in  a  general  Southwesterly 
direction  as  said  Brook  runs  to  the  point  begun  at,  and  bounded  Southerly 
by  said  Brook. 

The  second  parcel  containing  One  and  forty-nine  hundredths  (1.49)  acres 
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more  or  less  is  composed  of  meadow  land  and  lies  South  and  Southeasterly  of 
a  part  of  the  first  pareel  and  on  the  opposite  side  of  said  Bound  Brook  and  is 
bounded  and  described  as  follows,  viz. : 

Beginning  on  said  Bound  Brook  at  land  of  Lot  W.  Bates,  which  place  of 
beginning  is  the  same  as  the  place  of  beginning  in  the  above  described  first 
parcel;  thence  running  Southeasterly  as  the  stone  wall  runs  Thirty-seven  (37) 
feet  more  or  less  to  a  post  in  said  wall  and  bounded  Westerly  by  land  belong- 
ing to  said  Lot  W.  Bates;  thence  turning  and  running  a  little  East  of  North 
Five  Hundred  and  Six  (506)  feet  more  or  less  to  a  post;  thence  running 
Northeasterly  Two  hundred  and  Eighty-six  (286)  feet  more  or  less  to  the 
end  of  a  stone  wall  and  land  now  or  formerly  belonging  to  Edwin  Bates, 
and  bounded  in  the  last  courses  by  land  belonging  to  Lot  W.  Bates;  thence 
turning  and  running  Northelrly  Eightynseven  (87)  feet  more  or  less  to  said 
Brook  and  bounded  Easterly  by  said  land  of  Edwin  Bates;  thence  in  a  gen- 
eral Southwesterly  direction  as  said  Brook  runs  to  the  point  begun  at  and 
bounded  Northerly  by  said  Brook. 

Said  two  parcels  are  shown  on  plan  entitled  "  Plan  of  land  in  the  Beech- 
woods,  Cohasset,  belonging  to  Lot  W.  Bates  and  Samuel  E.  Pratt.  D.  N. 
Tower,  Engineer,  January  1909." 

Together  with  all  rights,  privileges  and  appurtenances  thereto  belonging  and 
all  encumbrances  and  restrictions  thereon. 

Douglas.  ^^^  ^^  ^^ 

To  the  Board  of  Water  Commiaeioners  of  the  Town  of  Douglas,  Mr.  W.  B. 

Walus,  CJioirman, 

G^ntlbmsn:  —  The  State  Board  of  Health  received  from  you  on 
Nov.  9^  1909,  an  application  requesting  its  approval  of  the  use  of  a 
system  of  tubular  wells,  located  in  the  valley  of  a  small  brook  about 
three-quarters  of  a  mile  southwest  of  the  village  of  East  Douglas  on  land 
now  or  formerly  of  W.  B.  Wallis,  as  sources  of  water  supply  for  the  town 
of  Douglas,  and  in  response  to  your  application  has  caused  the  locality 
to  be  examined  by  its  engineer  and  samples  of  water  from  the  wells  to  be 
analyzed. 

The  samples  of  water  were  collected  and  sent  in  by  you  during  a 
pumping  test  conducted  between  October  29  and  November  8,  the 
quantity  of  water  pumped  from  the  wells  between  November  1  and  No- 
vember 8,  when  the  pumps  were  operated  continuously,  amounting  to  an 
average  of  about  400,000  gallons  per  day. 

The  results  of  the  analyses  show  that  the  water  is  of  good  quality  for 
the  purposes  of  a  public  water  supply.  It  is  evidently  affected  somewhat 
by  the  wastes  discharged  upon  or  into  the  ground  at  a  dwelling  house 
and  other  buildings  located  on  higher  ground  east  of  the  wells,  and  doubt- 
less to  some  extent  also  by  the  cultivation  of  the  land  in  their  neighbor- 
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hood;  but^  by  taking  such  measures  as  may  be  necessary  to  prevent  the 
further  pollution  of  the  ground  water  in  their  neighborhood,  deteriora- 
tion of  the  water  of  the  wells  can  probably  be  prevented.  It  is  also 
probable  that  by  changing  the  location  of  the  wells  to  the  neighborhood 
of  the  place  where  the  original  test  wells  were  located,  the  effect  of  the 
presence  of  the  buildings  in  their  neighborhood  would  be  greatly  dimin- 
ished. Such  a  change  can  be  made  if  necessary  in  the  future  without 
seriously  affecting  the  works. 

Considering  the  circumstances,  the  Board  approves  the  use  of  water 
from  these  wells  for  the  supply  of  the  town  of  Douglas,  with  the  rec- 
ommendation that  the  works  be  arranged,  so  far  as  practicable,  in  such 
a  way  that  water  can  be  taken  from  a  group  of  wells  farther  southwest 
in  the  neighborhood  of  the  place  where  the  original  test  wells  were  lo- 
cated if  it  shall  become  desirable  to  do  so  in  the  future. 

^^^-  Aug.  6,  1909. 

To  the  Board  of  Water  Commissioners  of  the  Town  of  Dudley, 

Gentlemen:  —  The  State  Board  of  Health  has  considered  your 
application  for  the  approval  of  the  use  of  water  from  a  group  of  tubular 
wells  near  the  southwesterly  side  of  Merino  Pond  as  sources  of  water 
supply  for  the  town  of  Dudley  and  has  caused  the  locality  to  be  examined 
by  its  engineer. 

It  appears  that  the  wells  from  which  the  proposed  supply  is  to  be 
taken  are  situated  in  a  deep  depression  or  kettle-hole  about  100  feet  from 
the  shore  of  the  pond  and  have  been  driven  to  a  depth  of  from  25  to  35 
feet.  The  material  encountered  in  sinking  the  wells  was  coarse  and 
porous,  and  water  could  be  pumped  from  them  very  freely. 

In  order  to  obtain  further  and  more  definite  information  as  to  the 
probable  yield  of  the  wells  and  the  quality  of  the  water  a  pumping  test 
was  made  by  pumping  from  a  group  of  seven  wells  continuously  for  a 
period  of  eight  days  —  from  July  22  to  July  30  —  and  samples  of  water 
were  collected  daily  during  the  test  and  sent  to  the  laboratory  of  the 
Board  for  analysis.  The  results  of  the  analyses  show  that  the  water  is 
of  very  good  quality  for  all  the  purposes  of  a  public  water  supply.  Dur- 
ing the  test,  water  was  pumped  at  an  average  rate  of  195,000  gallons  per 
day;  and  observations  of  the  height  of  the  water  in  the  pond  and  in  the 
various  wells  in  the  neighborhood  indicate  that  a  sufficient  supply  of 
water  for  all  reasonable  requirements  of  the  town  of  Dudley  can  be 
obtained  from  the  ground  in  the  locality  in  which  the  test  was  made. 

The  Board  approves  the  plan  of  taking  water  for  the  supply  of  Dudley 
from  wells  in  the  locality  described  under  the  provisions  of  chapter  252 
of  the  Acts  of  the  year  1909. 
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FiTCHBURO. 

Nov.  10,  1909. 
To  the  Board  of  Water  Commissioners  of  the  City  of  Fitchburg. 

Gentlemen:  —  The  State  Board  of  Health  has  considered  your 
petition  for  the  consent  and  approval  by  this  Board  of  the  taking,  by 
purchase  or  otherwise,  of  certain  lands  within  the  watershed  of  Meeting- 
house Pond  in  the  town  of  Westminster  for  the  purpose  of  preserving 
and  improving  the  quality  of  the  water  of  said  pond,  which  is  used  as  a 
source  of  water  supply  by  the  city  of  Fitchburg,  accompanied  by  a  plan 
and  description  of  the  lands. 

In  response  to  this  petition  the  Board  gave  a  hearing  at  its  office, 
Room  143  State  House,  Boston,  on  Oct.  14,  1909,  after  publishing  notice 
of  the  hearing  in  newspapers  circulating  in  the  city  of  Fitchburg  and  the 
town  of  Westminster.  After  the  hearing,  at  which  no  one  appeared  to 
oppose  the  taking  of  the  land  in  question  by  said  city,  and  after  an  exam- 
ination of  the  lands  proposed  to  be  taken  as  described  in  your  petition, 
the  Board,  upon  consideration,  voted  to  consent  to  and  approve  the  taking 
by  the  city  of  Fitchburg  of  lands  now  or  formerly  of  S.  Dwight  Simonds 
located  westerly  of  Meetinghouse  Pond  and  within  the  watershed  thereof, 
amounting  to  about  142.61  acres,  shown  on  the  plan  presented  with  your 
petition,  entitled  "Plan  of  land  bought  of  S.  Dwight  Simonds  by  the 
City  of  Fitchburg  in  Westminster,  Mass.    1909.'* 

The  lands,  the  taking  of  which  is  herein  approved,  are  comprised  in 
four  lots,  which  are  bounded,  measured  and  described  as  follows :  — 

I.  A  lot  of  land  situated  on  the  westerly  side  of  the  highway  from  West- 
minster to  Hubbardston  and  between  said  highway  and  a  town  way  and 
»  described  as  follows :  —  Beginning  at  said  Westminster-Hubbardston  road  at 
land  now  or  formerly  of  Gertrude  Baker,  thence  westerly  on  land  of  said 
Baker  about  284  feet  to  said  town  road,  thenoe  northerly  on  said  town  road 
about  494  feet  to  land  of  the  Derby  estate,  thence  southeasterly  on  said  Derby 
estate  about  100  feet,  thence  southwesterly  on  same  land  about  72  feet,  thence 
southeasterly  on  land  of  said  Derby  estate  and  land  of  one  Newman  about 
336.3  feet  to  said  Westminster-Hubbardston  road,  thence  southwesterly  on 
said  road  305.9  feet  to  place  of  beginning,  containing  3.19  acres  of  land. 

IL  A  lot  of  land  situated  between  the  Westminster-Hubbardston  road  and 
other  town  ways  and  Meetinghouse  Pond :  —  Beginning  at  the  most  northerly 
point  on  said  road  at  land  of  Levi  Baker  at  said  Westminster-Hubbardston 
highway,  thence  southeasterly  on  land  of  said  Baker  about  654  feet  to  the 
line  of  the  five  rod  taking  around  Meetinghouse  Pond,  thence  on  said  five  rod 
taking  34.3  feet  to  a  stone  bound  numbered  33,  thence  southerly,  easterly 
and  northeasterly  on  said  five  rod  taking  1808.3  feet  to  stone  bound  marked 
22,  thence  northeasterly  on  said  five  rod  taking  48.64  feet  to  land  now  or  for- 
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merlj  of  D.  C.  MUea,  thence  on  land  of  eaii  Miles  by  an  irregular  line  which 
is  largely  indicated  hy  stone  walia,  a  distance  of  2112.3  feet  to  land  of  ooe 
Taylor,  theoce  sonthwesterly  about  124  feet,  tbence  southeasterly  265.6  feet 
and  southeasterly  74  feet,  all  being  on  land  of  one  Taylor  and  land  of 
parties  unknown  to  a  town  way,  thence  southwesterly  by  said  town  way  1400 
feet  to  land  of  Heirs  of  Josiab  Foster,  thenee  northwesterly  on  land  of  said 
Foster  Heirs  as  indicated  by  stone  wall  about  1639  feet  to  an  angle,  thence 
southwesterly  on  land  of  said  Foster  Heirs  as  indicated  by  stone  wall  about 
918  feet  to  a  town  way,  thence  northwesterly  on  said  town  way  about  389 
feet  to  land  of  one  Riebards,  thence  northerly  238.2  feet,  northwesterly  194 
feet  and  southwesterly  184.3  feet,  all  on  land  of  said  Richards  to  said  town 
way,  thence  northwesterly  to  northerly  on  said  town  way  about  672.5  feet,  to 
land  of  Artemns  Baker,  thence  southeasterly  178.5  feet,  northeasterly  223.6 
feet  and  northwesterly  180.2  feet  all  on  land  of  sud  Baker  to  the  Westmin- 
Eter-Huhbardston  road,  thence  northeasterly  on  said  Westminster-Hubbard- 
ston  road  about  1259.1  feet  to  place  of  beginning,  containing  79.09  acres. 

III.  A  lot  of  land  situated  on  the  westerly  side  of  the  town  way  described 
as  follows:  —  Beginning  on  said  town  way  at  land  of  the  Heirs  of  Josiab 
Foster  thence  westerly  on  land  of  said  Foster  Heirs  about  887.9  feet,  thenee 
northerly  on  land  of  said  Foster  Heirs  about  598^^  feet  to  land  of  one  Hatstat, 
thence  northeasterly  on  land  of  said  Hatstat  359  feet  to  land  of  Margaret  J. 
McKay,  thence  northeasterly  on  land  of  said  McKay  about  307  feet,  thenee 
northerly  on  land  of  said  McKay  181.8  feet  to  the  Westminster-Hahbardston 
road,  thence  northeasterly  on  said  road  33.8  feet  to  land  of  one  Brown,  thence 
southerly  on  land  of  said  Brown  116.2  feet,  thence  easterly  on  land  of  said 
Brown  223.1  feet  to  a  town  way,  thence  southerly  on  said  town  way  about  916 
feet  to  place  of  beginniag,  containing  16.03  acres  of  land. 

lY.  A  lot  of  land  situated  on  the  northwesterly  side  of  the  Weetminster- 
Hubbardaton  road  and  described  as  follows :  —  Beginning  on  said  Westmin- 
eter-Hubhardston  road  at  land  of  Hadley  and  Foster,  thence  northwesterly  on 
land  of  Hadley  and  Foster  695  feet,  thence  northwesterly  on  land  of  Richard  ' 
Symondfl  about  1101  feet,  thenee  in  a  generally  northeasterly  direction  as  the 
wall  now  is  by  land  of  one  Hover  and  land  of  one  Partridge  about  1240.8 
feet,  thenee  southeasterly  by  land  of  Partridge  and  land  of  Damon  and  land 
of  one  Foster  about  1063.7  feet,  thence  northeasterly  on  land  of  one  Foster 
about  489.2  feet  to  a  town  way,  thenee  southerly  by  said  town  way  and  said 
Westminster-Hnbbardaton  road  about  955  feet,  thence  westerly  by  said  West- 
minster-HubbardstoQ  road  about  350  feet  to  land  of  Margaret  McKay,  thence 
northwesterly  about  49.5  feet,  southwesterly  57.8  feet,  westerly  24.2  feet  and 
southerly  115.5  feet  all  on  land  of  said  Margaret  McKay  to  said  Weatminster- 
Hubbardston  road,  thenee  southwesterly  on  said  road  232.2  feet  to  place  of 
beginniDg:,  containing  44.5  apj^  "*  l""^- 
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Framingham. 

Nov.  17,  1909. 
To  the  Board  of  Water  Commissioners  of  the  Town -of  Framingham. 

Gentlemen:  —  The  State  Board  of  Health  has  considered  your 
commimication  relative  to  further  tests  with  a  view  to  obtaining  a  water 
supply  for  the  town  of  Framingham  on  a  certain  lot  of  land  near 
Framingham  Beservoir  No.  1  of  the  Metropolitan  water  works  by  means 
of  driven  wells  or  similar  works,  and  has  caused  the  locality  to  be 
examined  by  its  engineer. 

The  land  in  question  is  an  island  practically  surrounded  by  Framing- 
ham Beservoir  No.  1  and  its  bays  and  tributaries,  and  is  located  about  a 
mile  southwest  of  the  village  of  Framingham  Center. 

So  far  as  economy  in  the  construction  of  the  works  for  taking  water 
from  this  locality  is  concerned  it  would  be  desirable  to  locate  them  as 
near  the  northeasterly  end  of  the  island  as  practicable,  thus  reducing  the 
length  of  pipe  line  necessaiy  to  convey  the  water  to  the  present  system. 
The  land  at  this  end  of  the  island  is  quite  flat  and  elevated  but  little 
above  the  level  of  the  water  in  Reservoir  No.  1.  The  conditions,  so  far 
as  can  be  judged  from  surface  indications,  are  not  unfavorable  for  obtain- 
ing water  in  large  quantity  from  the  ground  at  this  place,  but,  until  tests 
of  the  ground  have  been  made,  it  will  be  impossible  to  determine  whether 
water  can  be  obtained  freely  from  the  ground  in  this  region  or  not.  The 
presence  of  the  dwelling  house  and  outbuildings  and  the  fact  that  the 
land  is  cultivated  to  a  considerable  extent  would  probably  have  an  effect 
upon  the  quality  of  the  ground  water  and  make  it  less  satisfactory  than 
water  collected  at  a  greater  distance  from  dwelling  houses.  The  char- 
acter of  the  soil  farther  to  the  southwest  appears  to  be  somewhat  more 
favorable  for  obtaining  a  ground-water  supply,  judging  from  surface 
indications,  than  at  the  northeasterly  end  of  the  island,  and  the  most 
favorable  conditions  in  this  region  apparently  are  found  near  a  small  bay 
on  the  southeasterly  side  of  the  island,  as  shown  upon  the  State  map. 

The  conditions  for  obtaining  water  in  large  quantity  from  the  ground 
in  this  region  appear  to  be  sufficiently  favorable,  so  far  as  can  be  judged 
from  a  superficial  examination,  to  warrant  the  further  tests  necessary 
to  obtaining  more  reliable  information.  These  further  tests  should  be 
made  by  sinking  tubular  wells  at  various  places  in  this  region  to  deter- 
mine the  character  of  the  soil  beneath  the  surface  and  whether  a  porous 
layer  exists  of  such  depth  and  extent  as  to  indicate  that  a  large  quantity 
of  ground  water  is  likely  to  be  obtainable  there. 

The  Board  recommends,  as  the  next  step  in  your  investigations,  that 
you  sink  wells  at  various  points  in  the  locality  indicated  above  at  the 
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northeasterly  end  of  the  island  and  at  other  points,  especially  near  the 
bay  at  its  southeasterly  side.  The  character  of  the  strata  passed  through 
in  sinking  each  well  should  be  carefully  noted.  If  water  is  obtained 
freely  from  any  of  the  test  wells,  it  is  desirable  to  collect  a  sample  from 
it  for  analysis  after  pumping  until  the  water  becomes  clear  or  nearly  so. 

When  the  results  of  these  tests  are  available,  it  will  be  practicable  to 
determine  whether  the  conditions  are  suflBciently  favorable  to  warrant 
further  tests.  If  a  deep  stratum  of  porous  soil  is  found  which  yields 
water  freely  and  the  character  of  the  water  appears  to  be  good,  it  will  be 
desirable  to  make  a  further  test  by  putting  in  a  group  of  wells  and 
pumping  from  them  with  a  steam  pump  for  a  period  of  probably  at  least 
two  weeks  and  perhaps  for  a  longer  time. 

If  water  should  be  obtained  from  this  region  in  sufficient  quantity  for 
the  requirements  of  Framingham,  it  is  evident  that  a  large  proportion  of 
it  will  have  to  come  by  filtration  through  the  ground  from  Eeservoir  No. 
1,  and  it  will  be  essential  that  the  test  be  sufficiently  thorough  to  show 
whether  enough  water  for  the  supply  of  the  town  can  be  obtained,  and 
also  whether  the  quality  is  likely  to  be  satisfactory.  It  is  obviously  for 
the  advantage  of  the  town  to  test  the  proposed  source  of  supply  with 
sufficient  thoroughness  to  determine  quite  definitely  the  probable  quantity 
and  quality  of  water  that  can  be  obtained  there  before  the  construction  of 
works  has  been  begun,  since,  if  the  location  should  prove  unsatisfactory, 
the  work  done  with  a  view  to  the  use  of  this  source  might  be  wasted. 

The  Board  will  assist  you  in  further  investigations,  if  you  so  request, 
by  making  the  necessary  analyses  of  water  from  the  test  wells,  and  when 
the  results  of  the  preliminary  tests  are  available,  will  upon  application 
promptly  advise  you  as  to  the  desirability  of  further  tests  and  their 
extent  and  character. 

Franklin.  Oct.  21,  1909. 

To  the  Board  of  Water  Commimonera  of  ths  Town  of  Franklin,  Mr.  Bkadley  M. 

BoCKWOOD,  Chairman, 

Gentlemen:  —  The  State  Board  of  Health  has  considered  your 
application  for  advice  as  to  the  construction  of  a  large  well  near  the 
system  of  tubular  wells  at  the  northwesterly  end  of  Beaver  Pond,  now 
used  as  the  source  of  water  supply  for  the  town,  and  has  examined  the 
available  records  of  the  operation  of  the  present  wells  and  the  results  of 
analyses  of  numerous  samples  of  water  collected  therefrom. 

When  these  wells  were  first  used  the  water  obtained  from  them  was  of 
very  good  quality,  they  yielded  water  freely  and  the  quantity  seemed 
likely  to  be  sufficient  for  the  requirements  of  the  town,  but  difficulty  has 
since  arisen  from  the  clogging  of  the  strainers  about  the  bottoms  of  the 
wells  which  interferes  materially  with  their  yield. 


tubular  wells  and  by  connecting  the  suction  main  with  this  well,  and 
pumping  the  water  of  the  tubular  wells  into  it,  it  ia  practicable  by  con- 
tinued pnmping  to  obtain  enough  water  for  the  supply  of  the  town  at 
the  present  time. 

Some  time  after  the  use  of  the  tubular  wells  was  begun  the  analyses 
of  the  water  indicated  that  tlie  quality  was  deteriorating  and  that  pollu- 
tion was  finding  its  way  into  them  from  some  source  in  the  direction  of 
Uine  Brook.  This  polluting  matter  was,  however,  being  thoroughly 
purified  in  its  passage  through  the  ground  before  entering  the  wells,  so 
that  it  has  not  affected  the  safety  of  the  water  for  drinking, 

Csrefnl  observations  of  the  effect  of  this  pollution  upon  the  ground 
water  near  Mine  Brook  show  that  for  a  time  it  had  a  tendency  to 
diminish,  but  in  the  recent  very  dry  season  it  has  shown  a  marked  in- 
trease,  especially  in  the  past  three  months,  indicating  that  the  improve- 
ment in  the  condition  of  the  water  was  only  temporary  and  that  it  may 
increase  decidedly  in  the  future. 

The  character  of  the  soil,  as  shown  by  the  wells  now  in  use  and  various 
te^  wells  sunk  in  the  r^on  between  Beaver  Pond  and  Mine  Brook,  is 
quite  coarse  and  porous  in  the  neighborhood  of  Mine  Brook,  hut  becomes 
very  much  finer  near  Beaver  Pond.  In  order  to  avoid  danger  of  the 
serious  pollation  of  the  water  coming  from  the  direction  of  Mine  Brook, 
it  will  be  essential  to  locate  the  proposed  new  well  as  near  as  practicable 
to  Beaver  Pond  and  it  will  consequently  be  necessary  to  locate  the  well  in 
the  finer  and  less  favorable  material  for  obtaining  a  large  yield  of  water. 

The  experience  with  the  present  well  and  the  tubular  wells  indicates 
that,  while  with  a  permanent  large-  well  of  considerable  depth  in  this 
locality,  it  will  probably  be  practicable  to  obtain  enough  water  for  the 
present  needs  of  Franklin,  the  quantity  to  be  obtained  there  is  evidently 
limited  by  the  necessity  of  avoiding  the  territory  which  yields  water  of 
poor  quality,  and  under  the  circumstances  it  is  desirable  to  select  some 
other  location  where  the  conditions  are  more  favorable  for  obtaining  an 
aileqaate  supply  of  water  sufficient  not  only  for  present  needs  but  to 
make  reasonable  allowance  for  the  growth  of  the  town  and  for  an  increase 
in  the  use  of  water,  and  if  such  a  location  can  be  found  in  the  region 
near  your  present  pnmping  station,  the  cost  of  a  well  in  a  more  favorable 
place  may  be  little,  if  any,  greater  than  the  cost  of  further  development 
of  the  present  sources.  Moreover,  if  water  can  be  found  in  large  quantity 
at  some  new  location  in  this  region,  the  present  sources  can  be  retained 
lor  use  in  emergencies  and  niil  be  valuable  for  such  use. 

fn  accordance  with  suggestions  from  this  department  tests  have 
recently  been  made  southwesterly  from  the  pumping  station  near  Beaver 
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Pond  and  a  tributary  of  Mine  Brook,  which  enters  it  from  the  west 
near  Beaver  Pond.  Two  test  wells  have  recently  been  driven  west  of 
this  brook,  both  of  which  penetrated  a  deep  stratum  of  porous  material 
from  which  water  could  be  pumped  very  freely  with  a  hand  pump, 
and  analyses  of  samples  of  water  from  these  wells  show  one  of  them  to 
be  of  very  good  quality  for  water  supply  purposes  and  the  other  to  be 
of  similar  character,  except  that  it  contained  a  large  amount  of  iron, 
which  may  have  been  due  to  the  work  of  driving  and  taking  the  sample 
before  the  well  was  pumped  clear.  The  location  in  question  is  apparently 
nearer  the  pumping  station  than  the  locality  in  which  the  present  wells 
are  situated,  and  if  a  sufficient  quantity  of  water  can  be  obtained  here 
it  would  probably  be  practicable  to  supply  it  to  the  town  from  this  source 
by  means  of  the  present  pumping  works. 

In  view  of  the  favorable  character  of  these  tests  and  the  fact  that  the 
test  wells  are  nearer  the  pumping  station  than  the  wells  from  which  the 
supply  of  the  town  is  now  obtained,  it  is  not  unlikely  that  a  water  supply 
for  the  town  can  be  developed  in  the  region  southwesterly  from  the 
pumping  station  at  a  cost  which  would  be  little  if  any  greater  than  the 
cost  of  necessary  further  development  of  your  present  sources. 

Considering  the  circumstances  the  Board  recommends  that  before 
taking  action  toward  the  construction  of  a  permanent  well  near  your 
present  sources  of  supply  you  make  a  further  test  near  the  tributary  of 
Mine  Brook  in  the  region  where  the  recent  test  wells  were  driven  in  order 
to  determine  the  depth  and  extent  of  the  porous  soil  and  the  probable 
quantity  of  water  that  can  be  obtained  there.  For  this  purpose  it  will 
be  necessary  to  put  in  a  group  of  test  wells  and  to  pump  from  them  for  a 
period  of  ten  days  at  least  at  a  rate  equal  as  nearly  as  practicable  to  the 
maximum  rate  at  which  water  is  used  in  the  town.  The  Board  will  assist 
you  in  these  investigations  by  making  the  necessary  analyses  of  water 
and  when  further  tests  have  been  made  will  advise  you  as  to  the  most 
appropriate  source  for  the  supply  of  the  town. 

Nov.  11,  1909. 
To  the  Board  of  Water  and  Sewer  Commissioners  of  the  Town  of  FrankUn,  Mr. 

Bradley  M.  Bockwood,  Chairman. 

Gentlemen: — In  response  to  your  request  of  Nov.  9,  1909,  the  State 
Board  of  Health  has  examined  the  results  of  a  pumping  test  made  by 
pumping  from  a  group  of  ten  tubular  wells  located  about  1,600  feet 
southwest  of  the  pumping  station  of  the  Franklin  water  works,  on  the 
westerly  side  of  a  tributary  of  Mine  Brook,  near  Beaver  Pond,  and  has 
caused  samples  of  water  collected  and  sent  in  by  you  at  intervals  during 
the  test  to  be  analyzed. 

The  results  of  the  analyses  show  that  the  water  is  of  very  good  quality 
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for  domestic  purposes.  Observations  made  while  the  test  was  in  progress 
show  that  pumping  was  continued  for  a  period  of  eight  days  at  a  rate 
ranging  from  about  625,000  gallons  per  day  at  the  beginning  of  the  test 
to  about  860,000  gallons  per  day  near  its  end.  Observations  of  the  height 
of  water  in  the  ground  in  this  neighborhood  show  that  the  ground  water 
level  was  not  materially  lowered  during  the  latter  portion  of  the  test  and 
indicate  that  a  large  quantity  of  water,  probably  ample  for  the  require- 
ments of  Franklin,  can  be  obtained  from  the  groimd  in  this  region. 

The  Board  approves  the  use  of  water  from  wells  at  this  place  for  the 
supply  of  the  town  of  Franklin,  and  recommends  that  works  for  supply- 
ing this  water  to  the  town  be  provided  as  soon  as  practicable. 


Gardner. 

Aug.  5,  1909. 
To  the  Board  of  Water  Commissioners  of  the  Town  of  Gardner, 

Gentlemen:  —  The  State  Board  of  Health  received  from  you  on 
July  31, 1909,  through  your  engineer,  Mr.  George  A.  Kimball  of  Boston, 
an  ajpplication  for  advice  with  reference  to  a  proposed  additional  water 
supply  for  the  town  of  Gardner,  to  be  taken  from  Perley,  or  Kneeland, 
Brook,  containing  the  following  outline  of  yoar  proposed  plan ;  — 

It  is  recommended  that  water  for  filling  the  lake  gradually  and  then  from 
time  to  time  in  the  future,  as  may  be  needed,  be  taken  from  Kneeland  or 
Perley  Brook  by  building  a  low  dam  across  the  stream  near  to  and  just  north 
of  Clark  street,  from  which  water  will  be  pumped  to  Crystal  lake  during  the 
freshet  season,  viz.,  February,  March  and  April.  From  preliminary  studies 
I  eonelude  that  a  pump  with  a  capacity  of  3,000,000  gallons  in  24  hours  will 
be  sufficient.  A  rough  estimate  of  the  cost  of  the  scheme  recommended, 
excluding  the  cost  of  land,  is  $25,000. 

A  survey  of  the  watershed  of  Kneeland  Brook  has  been  made,  and  a  blue 
print  of  the  same,  dated  April  15,  1909,  is  handed  you  herewith.  The  area 
of  the  watershed  is  2.75  square  miles.  There  are  12  houses  on  the  watershed, 
with  an  estimated  population  of  72.  The  site  of  the  proposed  pumping  sta- 
Uon  will  be  about  106  feet  below  Crystal  Lake.  The  Water  Board  proposes 
to  purchase  considerable  land  and  at  least  one  farm  and  buildings  on  the 
watershed. 

The  surroundings  of  Crystal  Lake  have  been  unproved,  and  I  am  informed 
that  all  but  one  of  the  dwellings  near  the  lake  have  been  connected  with  the 
sewer.  The  remaining  dwelling  is  low  down  in  a  valley  which  is  separated 
from  the  lake  by  a  high  ridge.  The  shores  of  the  lake  are  kept  clean,  and  the 
houses  and  yards  on  the  watershed  are  carefully  inspected.  The  portion 
of  the  lake  lying  southwest  of  the  railroad  has  been  cut  off  from  the  main  lake 
by  filling  the  railroad  embankment  solid  with  earth. 
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The  Board  has  caused  the  proposed  source  of  supply  to  be  examined 
by  its  engineer  and  samples  of  the  water  to  be  analyzed  and  has  con- 
sidered the  information  presented  as  to  the  condition  of  Crystal  Lake^ 
the  present  source  of  supply. 

The  results  of  the  recent  examinations  show  that  a  material  improve- 
ment has  been  made  in  the  conditions  affecting  the  purity  of  the  water 
of  Crystal  Lake  within  the  past  two  years.  The  smaller  portion  of  the 
lake  southwest  of  the  railroad,  which  formerly  received  considerable 
pollution  by  drainage  from  a  thickly  settled  area,  has  been  separated 
from  the  main  portion  by  an  earth  filling  placed  along  the  railroad 
embankment,  and  a  channel  has  been  provided  so  that  the  water  draining 
into  this  small  section  of  the  lake  finds  an  outlet  into  the  stream  below 
it.  It  also  appears  that  all  but  one  of  the  dwelling  houses  remaining  on 
the  watershed  tributary  to  the  lake  are  now  connected  with  the  sewers. 
The  lake  is  still,  however,  exposed  to  pollution  from  the  cemetery  and 
from  its  use  as  a  resort  for  boating  and  fishing,  and,  in  the  opinion  of 
the  Board,  it  is  very  desirable  that,  while  its  use  as  a  source  of  water 
supply  is  continued,  suitable  rules  and  regulations  for  preventing  its 
pollution  be  adopted  and  strictly  enforced. 

The  consumption  of  water  by  the  town  has  evidently  been  considerably 
in  excess  of  the  yield  of  the  lake  in  dry  periods  for  several  years.  It 
appears  that  a  careful  inspection  of  the  water  pipes  and  fixtures,  made 
recently  under  your  direction,  has  resulted  in  reducing  very  considerably 
the  consumption  of  water  by  stopping  leaks  in  the  pipes  and  fixtures  and 
by  preventing  waste ;  and,  in  consequence,  the  quantity  of  water  pumped 
for  the  supply  of  the  town  at  the  present  time  is  less  than  for  several 
years  and  less  than  the  estimated  yield  of  the  lake.  Secent  improvements 
have,  however,  reduced  somewhat  the  area  of  the  lake  and  its  watershed, 
and,  in  addition  to  the  quantity  of  water  pumped  for  the  supply  of  the 
town,  water  is  drawn  from  the  lake  for  use  in  a  factory  near  by  and  for 
the  supply  of  an  auxiliary  system  of  pipes  which  passes  through  the 
valley  of  the  brook  below  the  lake  and  is  used  chiefiy  in  case  of  fire.  The 
quantity  of  water  used  through  this  low-pressure  system,  so  called,  is  said 
to  be  small,  but  it  has  not  been  measured;  and,  considering  the  circum- 
stances, it  is  unlikely  that  the  consumption  of  water  has  been  reduced 
to  such  an  extent  that  the  lake  will  fill  again  until  an  additional  supply 
has  been  provided.  If  efficient  measures  for  preventing  waste  are  con- 
tinued the  additional  supply  required  is  likely  to  be  small  for  several 
years  in  the  future. 

The  watershed  of  Perley  Brook,  the  proposed  source  of  supply,  con- 
tains few  inhabitants,  and  by  acquiring  a  few  of  the  farms  within  the 
watershed,  the  water  could  be  protected  from  pollution  without  serious 
difficulty. 


a  large  quantity  of  organic  matter,  but  that  at  times  of  high  flow  in  the 
winter  and  spring  the  color  and  quantity  of  organic  matter  present  in 
the  water  are  less  than  usual ;  and  it  is  probable  that  by  using  the  water 
odIv  in  the  months  when  the  flow  is  greatest  ^ — February,  March  and 
April  —  water  can  be  introduced  from  Perky  Brook  into  Crystal  Lake 
rithont  affecting  seriously  the  quality  of  the  water  of  the  lake. 

There  appears  to  be  no  other  practicable  plan  by  which  the  water 
supply  of  the  town  can  be  increased,  unless  at  a  considerably  greater 
expense ;  and,  considering  tiie  circumstances,  it  appears  to  the  Board  that 
the  plan  proposed  is  a  reasonable  one  to  adopt.  It  is  very  important  that 
the  consumption  of  water  in  the  town  be  kept  within  reasonable  limits  in 
future  by  restricting  unnecessary  use  and  waste,  that  the  lake  be  filled 
gradually  with  water  from  Perley  Brook,  using  the  water  when  the  color 
and  quantity  of  organic  matter  present  are  smallest,  and,  finally,  that 
rnles  for  the  sanitary  protection  of  the  lake  and  its  watershed  be  secured 
and  enforced. 

By  carrying  out  the  proposed  plan  and  the  recommendations  herein 
contained,  the  Board  is  of  the  opinion  that  a  sufficient  supply  of  good 
water  can  be  provided  for  the  use  of  the  town  of  Gardner  for  several  years 
in  the  future. 

Gloucester  (Wells). 

Oi?r.  14,  1B09. 
To  Hon.  Hekbt  H.  Pabsoks,  Mayor  of  the  City  of  Glouee»ter. 

Deab  Sib:  —  Complaint  has  been  made  to  this  Board  of  the  inade- 
quacy of  the  water  supply  in  the  district  adjacent  to  Folly  Cove  in  the 
extreme  northerly  part  of  the  city  of  Gloucester,  which  is  not  provided 
with  a  public  water  supply,  and  the  Board  has  caused  the  locality  to  be 
examined  and  samples  of  water  collected  from  four  wells  now  in  use  in 
the  village  to  be  analyzed. 

The  results  of  the  analyses  show  that  the  water  from  these  wells  is 
very  badly  polluted  by  sewage  and  contains  an  excessive  quantity  of 
organic  matter.  The  number  of  bacteria  present  in  the  water  of  all  of 
the  wellg  was  high  and  bacteria  characteristic  of  sewage  were  found  to  be 
present  in  the  water  of  all  of  the  wells.  In  the  opinion  of  the  Board, 
the  further  nse  of  water  from  any  of  these  wells  for  domestic  purposes 
is  likely  to  cause  sickness. 

On  account  of  the  unusual  dry  season  and  from  other  causes  many  of 
the  wells  are  dry  or  unfit  to  use  and  apparently  the  four  wells  examined 
are  the  chief  sources  of  water  supply  of  the  district.  The  wells  are  in 
most  cases  shallow,  and  as  there  is  no  sewerage  system,  practically  all  of 
the  sewage  and  foul  matter  from  dwellings  is  discharged  into  vaults 
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and  cesepools  located  at  no  great  distance  from  the  wells^  and  the  pollu- 
tion of  these  sources  of  water  supply  cannot  be  effectually  prevented  and 
is  likely  to  increase. 

In  the  opinion  of  the  Boards  it  is  essential  for  the  proper  protection 
of  the  public  health  in  this  village  that  a  public  water  supply  be  intro- 
duced  as  soon  as  practicable  and  the  further  use  of  water  from  wells 
in  this  region  discontinued.  One  of  the  mains  of  the  Gloucester  water 
supply  system  has  been  extended  to  within  about  half  a  mile  of  the 
boundary  line  between  Gloucester  and  Bockport  in  this  region  and  the 
laying  of  about  half  a  mile  of  water  pipe  in  Washington  and  Woodbury 
streets  would  make  the  public  water  supply  of  the  city  available  to  the 
inhabitants  of  this  district.  The  Board  recommends  the  city  of  Glouces- 
ter to  extend  its  water  pipes  to  this  district  as  soon  as  practicable. 

Graiton. 

May  6,  1909. 
To  tlte  Grafton  Water  Company,  Grafton,  Mass. 

Gentlemen:  —  The  State  Board  of  Health  received  from  you  on 
April  3  through  your  consulting  engineer  an  application  for  advice  as 
to  an  additional  water  supply  for  Grafton,  accompanied  by  plans  of  the 
proposed  new  works  and  information  relative  thereto,  including  samples 
of  the  soil  from  test  wells  in  the  neighborhood. 

The  plans  provide  for  constructing  a  new  well  about  26  feet  in 
diameter  and  19  feet  in  depth,  to  be  located  on  the  ground  now  owned 
by  the  company  on  the  easterly  bank  of  the  Quinsigamond  Hiver  adjoin- 
ing the  northerly  side  of  Millbury  Street.  The  new  well,  according  to  the 
plan  submitted,  is  to  be  located  between  the  filter  gallery  and  the  Quin- 
sigamond Eiver,  about  260  feet  from  the  former  and  a  little  over  80 
feet  from  the  latter. 

The  Board  has  caused  the  locality  to  be  examined  by  one  of  its 
engineers  and  has  carefully  examined  the  plans  and  information  sub- 
mitted therewith.  The  yield  of  the  present  filter  gallery  is  much  too 
small  for  the  supply  of  the  town  in  the  drier  portion  of  the  year,  and  a 
deep  tubular  well,  installed  at  the  pumping  station  several  years  ago, 
appears  to  have  furnished  but  little  water.  The  filter  gallery  is  located 
very  close  to  the  village  and  analyses  of  its  waters  show  that  the  portion 
of  the  water  entering  it  has  been  considerably  polluted  but  subsequently 
well  purified  in  its  passage  through  the  ground  before  entering  the  filter 
gallery,  and  analyses  in  recent  years  indicate  that  there  has  been  an 
improvement  in  respect  to  the  pollution  of  the  water. 

The  location  of  the  proposed  new  well  is  somewhat  more  favorable 
for  obtaining  water  freely  from  the  ground  than  that  of  the  filter  gallery. 


tion  favorable  to  obtaining  water  freely  from  tlie  ground. 

It  IB  imposeible  to  advise  yon,  however,  with  the  limited  amount  of 
infoimation  thus  far  available  whether  tiie  new  well  would  yield  enough 
Tster,  Id  addition  to  the  filter  gallery,  for  the  requirements  of  the  town 
at  all  times,  nor  is  it  possible  to  predict  definitely  the  probable  quality 
of  the  water  likely  to  be  obtained  therefrom. 

The  character  of  the  soil  in  the  region  north  of  the  proposed  well, 
judging  from  surface  indications,  appears  to  be  somewhat  more  favorable 
for  obtaining  water  freely  from  the  ground  than  at  the  point  where  the 
well  is  located,  and  if  it  is  decided  to  put  in  the  well  without  further 
teste,  it  would  probably  be  beat  to  change  its  location  to  a  point  100 
(eet  or  more  north  of  the  location  now  selected  and  from  60  to  80  feet 
from  the  river. 

There  are  other  localities  at  no  great  distance  from  the  present  sources. 
There  the  conditions  appear  to  be  more  favorable  for  obtaining  water 
freely  from  the  ground  than  at  any  point  on  the  land  owned  by  the 
company,  and,  in  the  opinion  of  the  Board,  it  is  advisable  to  make  tests 
at  these  more  favorable  localities  before  beginning  the  construction  of 
works  for  an  additional  supply.  If  it  is  impracticable  to  make  testa  at 
any  of  the  more  favorable  locations  outside  of  the  company's  grounds, 
the  Board  recommends  that  further  test  wells  be  put  in  in  the  neigh- 
tmrbood  of  the  proposed  new  well,  and  if  favorable  conditions  for 
obtaining  water  from  the  ground  are  found,  that  a  group  of  wells  be  put 
in  and  that  water  be  pumped  from  them  for  a  period  of  several  days  to 
d^rmine  more  definitely  the  probable  quantity  and  quality  of  the  water 
obtainable  in  that  locality. 

The  Board  will  assist  you  in  further  investigations,  should  you  decide 
to  make  them,  by  making  the  necessary  analyses  of  water,  and,  upon 
application,  will  give  you  further  advice  in  this  matter  when  you  have 
the  results  of  further  tests  to  present. 

Grafton  (Grafton  Colont  for  the  Insane). 

Oct.  14,  1909. 
To  tk«  TnuUe*  of  tk«  Woreetter  Imane  Afylwn,  E.  T.  Sobibheb,  M.D.,  Super- 
tendent. 
Gesxleuen  :  —  The  State  Board  of  Health  received  from  you  on 
Oct  1, 1909,  an  application  for  advice  as  to  a  proposed  additional  water 
supply  for  the  nse  of  the  Grafton  Colony  for  the  Insane,  to  be  taken 
from  a  system  of  driven  wells  located  about  half  a  mile  southeast  of 
Colony  No.  1,  and  in  response  to  this  application  the  Board  has  caused 
the  locally  to  be  examined  and  samples  of  water  collected  from  a  group 
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of  ten  test  wells  in  this  locality  during  a  pumping  test  in  the  latter  part 
of  September  to  be  analyzed. 

From  the  information  furnished  to  the  Board  it  appears  that  the  wells 
are  from  19  to  25  feet  in  depth  and  were  driven  through  coarse  sand 
into  a  stratum  of  gravel  from  two  to  three  feet  in  thickness.  During 
the  pumping  test,  which  was  continued  for  a  period  of  about  ten  days, 
from  September  21  to  October  1,  water  was  drawn  from  the  wells  at  a 
rate  of  a  little  less  than  180,000  gallons  per  day.  The  water  was  not 
carried  away  to  a  suflScient  distance  from  the  wells  to  prevent  the  possi- 
bility of  a  portion  of  it  returning  to  the  ground  before  the  end  of  the 
test,  but  nevertheless  the  results  indicate  quite  clearly  that  a  supply  of 
water  sufficient  for  the  necessary  requirements  of  the  asylum  can  be 
obtained  from  the  ground  in  this  locality. 

The  results  of  analyses  of  samples  of  the  water  collected  from  time 
to  time  during  the  test  show  that  it  is  of  good  qualiiy  for  the  purposes 
of  a  public  water  supply. 

In  the  opinion  of  the  Board  the  proposed  source  is  an  appropriate 
one  from  which  to  take  water  for  the  supply  of  the  Grafton  Colony. 

Granville  (Granville  Center). 

Oct.  14,  1909. 
To  Mr.  J.  M.  Stevenson,  Pittsfield,  Mass. 

Dear  Sir:  —  In  accordance  with  your  request  of  Sept.  2,  1909,  for 
an  examination  of  the  water  of  Downejr^s  Springs,  so  called,  and  advice 
as  to  their  use  as  a  source  of  water  supply  for  the  village  of  Granville 
Center,  the  Board  has  caused  the  springs  to  be  examined  and  a  sample  of 
the  water  to  be  analyzed. 

The  results  of  the  analysis  show  that  the  water  is  of  very  good  quality 
for  all  the  purposes  of  a  public  water  supply.  No  information  is  avail- 
able as  to  the  quantity  of  water  which  the  springs  are  capable  of  yielding, 
but  the  population  to  be  supplied  does  not,  apparently,  exceed  100  and 
a  quantity  of  water  amounting  to  6,000  gallons  per  day  would  probably 
be  sufficient  for  present  needs.  Judging  from  the  area  of  the  watershed 
above  the  springs,  it  should  not  be  very  difficult  to  obtain  this  quantity 
of  water  from  this  locality,  but  the  Board  recommends  that  before  taking 
water  from  this  source  you  cause  observations  to  be  made  of  the  quantity 
of  water  flomng  from  the  springs  at  the  present  time. 

When  these  observations  are  available,  the  Board  will  advise  you  more 
definitely  as  to  the  use  of  these  springs  as  a  source  of  public  water  supply 
for  the  village. 
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Hadley   (Hadley  Water  Supply  District). 

Oct.  14,  1909. 

To  the  Board  of  Water  CommisMioners  of  the  Hadley  Water  Supply  District, 

Hadley,  Mass.,  Mr.  £.  S.  Allskt^  CUrh, 

Gentlemen:  —  The  State  Board  of  Health  received  from  you  on 
Sept.  ly  1909,  an  application  requesting  its  approval,  under  the  provisions 
of  chapter  146  of  the  Acts  of  the  year  1905,  of  the  construction  of  an 
additional  reservoir  on  Harts  Brook,  about  1,700  feet  down-stream  from 
the  present  reservoir  and  at  a  level  60  feet  lower  than  that  of  the  present 
source. 

It  appears  that  the  supply  of  water  furnished  by  the  storage  reservoir 
on  Harts  Brook  has  hitherto  been  sufficient  for  the  supply  of  the  town, 
but  a  large  quantity  of  water  is  lost  from  the  reservoir  by  leakage  or 
filtration  past  the  dam  and  the  quantity  of  water  in  storage  has  been 
reduced  to  a  small  amount.  The  area  of  the  district  has  recently  been 
greatly  enlarged  and  it  is  anticipated  that,  while  the  territory  added  does 
not  contain  a  large  population,  there  will  be  a  considerable  increase  in 
the  demand  for  water  from  the  public  works.  The  proposed  additional 
reservoir  is  designed  to  meet  the  increasing  requirements  of  the  district, 
but  it  is  understood  that  this  reservoir  will  be  used  only  when  the  supply 
available  from  the  upper  reservoir  is  inadequate. 

The  Board  has  caused  the  location  of  the  proposed  new  reservoir  to  be 
examined  by  one  of  its  engineers  and  has  examined  the  plan  and  informa- 
tion submitted  therewith.  The  increased  area  of  watershed  obtainable 
by  the  construction  of  the  reservoir  will  apparently  amount  to  less  than 
75  acres  and  the  additional  supply  obtainable  from  this  area  would  not 
be  likely  to  increase  very  materially  the  quantity  of  water  available  for 
the  use  of  the  district.  The  new  reservoir  will  be  likely,  however,  to 
intercept  much  of  the  water  lost  from  the  present  reservoir  by  leakage 
or  filtration  past  the  dam,  and  its  yield  is  likely  to  be  greater  than  the 
area  of  the  watershed  would  indicate.  It  is  impossible  to  determine, 
however,  how  much  of  an  increase  will  be  made  in  the  water  supply 
available  for  the  district  by  the  construction  of  this  reservoir,  but,  in 
the  opinion  of  the  Board,  it  is  unlikely  that  even  if  the  dam  of  the  new 
reservoir  shall  be  made  tight,  the  increase  will  be  a  very  considerable 
one. 

If  the  new  reservoir  should  be  used,  the  water  pressure  in  the  village 
would  be  at  such  times  very  considerably  reduced,  —  the  reduction 
amounting  probably  to  as  much  as  25  pounds,  —  leaving  about  60 
pounds  available  for  the  distribution  of  the  water.  While  this  amount 
is  probably  sufficient  under  present  conditions,  a  higher  pressure  may 
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be  found  very  desirable  in  the  future,  and  it  is  inadvisable,  in  the  opinion 
of  the  Board,  to  reduce  the  pressure  upon  the  mains  unless  necessary. 

In  1906,  in  response  to  an  application  requesting  the  approval  by  the 
Bofird  of  the  taking  of  certain  additional  sources  of  water  supply,  under 
the  provisions  of  chapter  146  of  the  Acts  of  the  year  1905,  the  Board, 
after  a  consideration  of  the  circumstances,  recommended  that  further 
observations  be  made  as  to  the  quantity  of  water  used  by  the  district  and 
the  yield  of  the  present  source,  and  that,  if  it  were  found  that  a  large 
quantity  of  water  was  being  lost  by  leakage,  careful  investigations  should 
be  made  to  determine  the  practicability  of  preventing  the  excessive  waste 
of  water  in  this  way.  The  Board  also  stated  that,  when  the  results  of 
these  investigations  were  available,  the  Board  would  advise  you  as  to 
the  most  appropriate  method  of  enlarging  your  water  supply,  in  case  a 
larger  supply  should  be  found  necessary. 

It  appears  that  the  bottom  of  the  reservoir  has  been  treated  for  the 
reduction  of  the  leakage  and  some  of  the  leakage  has  apparently  been 
prevented,  but  the  quantity  of  water  used  by  the  district  has  not  been 
determined,  nor  does  it  appear  that  careful  studies  have  been  made  to 
determine  whether  a  sufficient  additional  supply  cannot  be  obtained  from 
territory  adjacent  to  the  present  source  and  at  the  same  level. 

The  Board  recommends  that  these  investigations  be  made  without 
delay,  and  when  the  results  are  available,  if  you  will  submit  them,  the 
Board  will  then  determine  the  desirability  of  constructing  the  proposed 
new  reservoir  on  Harts  Brook. 

HOPKINTON. 

Feb.  4,  1909. 

To  the  Board  of  Water  Commissioners  of  the  Town  of  Hopkinton,  Mr.  GaoBcnc 

L.  Hbmxnway,  ClerJc. 

Gentlemen:  —  The  State  Board  of  Health  has  considered  your 
application  for  advice  as  to  a  proposed  additional  water  supply  for  the 
town  of  Hopkinton,  in  which  you  mention  as  possible  sources  of  supply 
(1)  a  new  well  driven  in  the  grounds  about  the  pumping  station  in  which 
the  present  wells  are  located,  (2)  Whitehall  Pond,  and  (3)  the  Hopkin- 
ton reservoir  of  the  Metropolitan  Water  Works  system  or  groimd  water 
from  its  neighborhood,  and  has  caused  the  sources  mentioned  and  other 
possible  sources  of  water  supply  in  the  neighborhood  of  the  town  to  be 
examined  by  one  of  its  engineers. 

The  water  of  your  present  source  of  supply,  which  is  derived  from 
four  deep  tubular  wells  on  the  hillside  in  the  thickly  populated  part  of 
the  village,  has  greatly  deteriorated  in  quality  in  the  past  year,  and 
while  in  its  present  condition  it  is  probably  safe  for  drinking,  it  is 
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evidently  composed  largely  of  purified  sewage  and  its  use  for  drinking 
shonld  be  discontinued  as  soon  as  a  water  of  better  quality  can  be  secured. 
It  is  evident,  moreover,  from  the  experience  in  many  seasons,  especially 
in  that  of  1908,  that  the  quantity  of  water  obtainable  from  the  present 
sources  is  inadequate  for  the  requirements  of  the  village. 

The  first  plan  for  an  additional  supply  mentioned  in  the  application, 
that  of  driving  a  well  in  the  grounds  now  owned  by  the  town,  in  which 
the  present  wells  are  located,  would  probably  not  increase  materially  the 
quantity  of  water  obtainable  from  these  sources  and  the  quality  of  the 
water  would  doubtless  be  as  objectionable  as  that  of  the  present  supply. 

The  water  of  Whitehall  Pond  is  safe  for  drinking  and  is  soft  and  in 
most  respects  of  good  quality  for  the  purposes  of  a  public  water  supply. 
It  is  affected  at  times,  in  common  with  most  such  sources,  by  growths 
of  microscopic  organisms,  which  impart  to  the  water  a  disagreeable 
taste  and  odor,  and  while  this  source  may  reasonably  be  used,  if  necessary, 
it  is  desirable  to  secure  a  water  of  better  quality.  The  Hopkinton 
reservoir  of  the  Metropolitan  Water  Works  system  would  furnish  water 
of  similar,  though  possibly  somewhat  better,  quality  than  that  of  White- 
hall Pond. 

As  to  the  practicability  of  obtaining  a  ground  water  supply  in  the 
neighborhood  of  Hopkinton  reservoir,  the  Board  is  unable  to  give  you 
definite  advice  at  the  present  time,  since  the  winter  season  is  not  a 
favorable  one  in  which  to  make  the  necessary  examinations  of  such 
sources.  Such  examinations  as  have  been  made  in  the  neighborhood  of 
Beservoir  No.  6,  however,  indicate  that  a  supply  of  water  might  be 
obtained  from  the  ground  on  the  northwesterly  side  of  this  reservoir 
at  a  point  about  two  miles  from  the  village.  This  reservoir  is  subject, 
however,  to  great  fluctuation  in  level  and  the  yield  of  a  ground  water 
supply  taken  from  its  neighborhood  might  be  very  much  less  when  the 
reservoir  is  drawn  low  than  at  other  times. 

Of  the  other  possible  sources  of  supply  the  most  favorable  appears  to 
be  the  ground  in  the  northwesterly  part  of  the  town  near  the  confluence 
of  the  brook  flowing  from  Whitehall  Pond  and  one  of  its  tributaries,  a 
little  over  a  mile  northwest  of  the  village  of  Woodville.  It  is  also 
possible  that  an  adequate  supply  of  ground  water  might  be  obtained  from 
the  valley  of  a  tributary  of  Indian  Brook  in  the  neighborhood  of  the 
highway  from  Hopkinton  to  XJpton,  about  a  mile  west  of  the  village  of 
Hopkinton* 

As  a  result  of  the  examinations  thus  far  made,  the  Board  advises  the 
town  to  make  investigations  for  a  ground  water  supply  at  some  of  the 
more  favorable  localities  within  its  limits.  A  good  ground  water  supply 
will  prove  much  more  satisfactory  than  water  from  either  Whitehall 
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Pond  or  the  Hopkinton  reservoir  or  the  water  of  your  present  sources  of 
supply^  which  is  at  times  objectionably  hard.  Moreover,  considering  the 
pollution  of  the  water  of  your  present  sources,  it  is  very  desirable  that 
in  selecting  a  new  water  supply  a  source  be  secured  that  will  provide  a 
sufficient  quantity  of  water  for  all  the  requirements  of  the  town,  so  that 
the  use  of  the  present  sources  may  be  discontinued.  The  Board  recom- 
mends that  you  make  tests  with  a  view  to  obtaining  a  ground  water 
supply  at  some  of  the  more  favorable  localities  within  the  limits  of  the 
town,  and  that  in  making  the  investigations  suggested  you  secure  the 
assistance  of  an  engineer  of  experience  in  matters  relating  to  ground 
water  supplies.  The  Board  will  assist  you  by  making  the  necessary 
analyses  of  water  and  will  give  you  further  advice  when  you  have  the 
results  of  further  investigations  to  present. 

Bbo.  2,  1909. 
To  the  Board  of  Health  of  the  Town  of  Hophinion. 

Gentlemen  :  -;-  In  response  to  your  request  for  advice  as  to  the  neces- 
sity of  cleaning  out  the  tank  or  standpipe  used  in  conjunction  with  the 
water  supply  system  of  the  town  of  Hopkinton,  the  Board  has  caused  the 
works  to  be  examined  and  a  sample  of  the  water  from  this  reservoir  to 
be  analyzed. 

At  the  time  this  examination  was  made  the  standpipe,  which  is  35 
feet  in  diameter  and  35  feet  in  height,  contained  about  13  or  14  feet 
of  water,  which  was  practically  clear  and  colorless.  An  examination  of 
the  bottom  indicates  that  there  is  a  deposit  there  of  about  an  inch  of 
material  consisting  chiefly  of  sand  and  iron  rust. 

An  analysis  of  a  sample  of  the  water  from  the  standpipe  shows  that  it 
contained  at  this  time  a  slightly  greater  quantity  of  organic  matter, 
than  the  water  drawn  directly  from  the  well,  this  slight  deterioration 
being  due  probably  to  the  exposure  of  the  water  to  light  in  the  standpipe, 
which  is  not  covered.  When  ground  waters,  such  as  that  drawn  from 
wells  at  Hopkinton,  are  exposed  freely  to  sunlight,  they  are  usually 
affected  by  growths  of  microscopic  organisms  which  often  give  the  water 
a  disagreeable  taste  and  odor,  and  it  is  not  unlikely  that  the  taste  and 
odor  that  have  been  noticed  in  the  water  supplied  to  Hopkinton  have  been 
due  to  this  cause. 

So  far  as  the  quality  of  the  water  is  concerned  it  does  not  appear  to 
the  Board  necessary  to  clean  the  standpipe  at  present,  and  considering  the 
limited  capacity  of  the  present  sources  of  supply,  it  is  not  desirable  to 
empty  the  standpipe  until  a  suitable  additional  supply  has  been  provided. 
The  shortage  of  water  which  has  been  severely  felt  in  this  town  during 
dry  weather,  especially  in  the  last  two  years,  is  a  very  objectionable  con- 
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dition  from  a  sanitary  point  of  view,  and  an  adequate  supply  of  good 
water  should  be  introduced  as  soon  as  possible,  as  recommended  by  the 
Board  in  a  recent  communication  on  this  subject. 


Huntington. 

Jan.  7,  1909. 
To  the  Board  of  Water  Commissionera  of  the  Town  of  Huntington. 

Gentlemen:  —  The  State  Board  of  Health  has  considered  your 
application  for  the  approval,  under  the  provisions  of  chapter  692  of  the 
Acts  of  the  year  1908,  of  the  taking  of  water  from  the  ground  between 
the  Boston  &  Albany  Railroad  and  the  west  bank  of  the  Westfield  River 
about  400  feet  above  the  mouth  of  Cold  Brook,  so  called,  your  present 
source  of  water  supply,  and  for  its  approval  of  the  location  of  a  group  of 
tubular  wells  from  which  the  supply  of  water  for  the  town  is  to  be  drawn, 
and  has  caused  the  locality  to  be  examined  by  its  engineer  and  samples  of 
the  water  to  be  analyzed. 

The  results  of  the  examinations  show  that  the  water  is  of  good  quality 
for  all  purposes  of  a  public  water  supply,  and  that  the  region  about  the 
wells  is  iminhabited  and  at  the  present  time  free  from  possible  sources 
of  pollution.  The  Board  approves  the  taking  of  water  from  the  ground 
at  this  place  for  the  water  supply  of  the  town  of  Huntington,  and 
approves  the  location  of  the  nine  wells  now  connected  with  the  pump  and 
ready  for  use. 

Lanesborouoh. 

Mabgh  4,  1909. 
To  the  Board  of  Heaith  of  the  Town  of  Lanesborough, 

Gentlemen  :  —  The  State  Board  of  Health  has  considered  your  appli- 
cation for  advice  as  to  certain  proposed  sources  of  water  supply  for  the 
town  of  Lanesborough  described  in  a  report  prepared  by  engineers  em- 
ployed by  the  town  several  years  ago  and  submitted  with  your  application, 
and  has  caused  the  sources  of  supply  mentioned  in  the  report  to  be  ex- 
amined by  one  of  its  engineers  and  samples  of  their  waters  to  be  analyzed. 

The  waters  of  all  of  the  sources  mentioned — Rice  Brook,  Newton  Brook, 
and  the  Housatonic  River,  also  known  as  Town  Brook  —  are  quite  hard 
but  in  other  respects  are  naturally  of  good  quality  for  water  supply  pur- 
poses. Bice  Brook  above  the  point  at  which  that  stream  would  furnish 
water  to  the  villages  of  Lanesborough  by  gravity  under  adequate  pressure 
has  so  small  a  drainage  area  that  it  would  be  necessary  to  construct  a 
storage  reservoir  of  considerable  size  in  order  to  secure  from  that  stream 
a  sufficient  quantity  of  water  for  the  requirements  of  the  town  at  all 
times.    It  is  not  practicable  at  this  season  of  the  year  to  make  a  suffi- 
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ciently  thorough  examination  to  determine  whether  a  reservoir  of 
adequate  size  for  the  purpose  could  be  constructed  on  that  brook.  While 
the  water  of  the  stream  is  naturally  of  good  quality  for  water  supply 
purposes,  there  are  two  groups  of  farm  buildings  within  its  watershed, 
both  of  which  are  located  near  the  brook,  and  if  that  stream  should  be 
taken  as  a  source  of  water  supply  for  the  town  it  would  probably  be 
necessary,  in  order  to  protect  the  purity  of  the  supply,  to  acquire  all  of 
these  buildings,  thus  adding  considerably  to  the  cost  of  a  water  supply 
from  that  source. 

The  watershed  of  Newton  Brook  above  the  point  at  which  it  is  proposed 
to  take  the  water  is  uninhabited,  and  the  water,  though  harder  than  is 
desirable,  is  of  good  quality  for  water  supply  purposes.  It  is  likely  that 
a  sufficient  supply  of  water  for  the  requirements  of  the  villages  could  be 
obtained  from  this  brook  with  the  aid  of  a  small  storage  reservoir,  and 
while  it  has  not  been  practicable  to  examine  the  locality  carefully  it  is 
probable  that  a  reservoir  of  sufficient  size  could  be  constructed  upon  the 
stream  without  serious  difficulty. 

It  is  suggested  that  water  drawn  from  this  brook  might  be  stored  in  a 
reservoir  constructed  at  some  point  near  the  village,  but  it  is  unlikely 
that  there  will  be  any  advantage  in  such  a  plan,  and  it  would  be  better, 
in  the  opinion  of  the  Board,  to  construct  the  reservoir  on  the  stream 
itself  if  practicable. 

The  third  source  mentioned  is  the  Housatonic  River,  or  "Town 
Brook,''  so  called,  at  some  point  north  of  the  village  of  Lanesborough, 
from  which  it  is  proposed  to  pump  the  water  to  a  reservoir  on  the  hill 
northeast  of  the  village  and  thence  supply  it  to  the  town.  The  water  of 
the  Housatonic  River  is  naturally  of  good  quality  for  water  supply  pur- 
poses and  there  is  no  doubt  that  a  sufficient  supply  could  be  obtained 
from  the  stream  in  question,  but  this  stream  drains  a  large  area  contain- 
ing numerous  dwelling  houses  and  groups  of  farm  buildings,  and,  in  the 
opinion  of  the  Board,  cannot  be  regarded  as  a  safe  source  from  which  to 
take  water  directly  for  drinking. 

As  a  result  of  the  investigations  thus  far  made  it  appears  to  the  Board 
that  Newton  Brook  is  likely  to  be  the  most  desirable  of  the  sources 
mentioned  in  your  application.  It  is  not  practicable  at  this  season  of 
the  year  to  make  a  sufficiently  thorough  investigation  of  the  sources  which 
appear  to  be  available  for  the  use  of  the  town  to  determine  which  one 
is  likely  to  be  the  most  appropriate  for  the  purpose.  It  is  understood 
that  it  is  proposed  to  supply  water  to  the  village  of  Berkshire  as  well  as 
to  Lanesborough,  and  in  that  case  it  may  be  practicable  to  obtain  a 
supply  of  water  of  excellent  quality  from  some  of  the  streams  tributary 
to  the  Cheshire  Reservoir,  especially  on  its  easterly  side,  at  less  expense 


ilao  be  practicable  to  obtain  a  supply  of  water  from  tubular  wells  in  the 

MJ^borhood   of   Laneabotough  or  in  the  vicinity  of  Berkehire  at  less 

expense  t^*"  from  any  of  the  available  atreamB. 

The  Board  recommenda  that  you  cause  further  investigations  to  be 
made  of  all  of  the  available  Bources  of  water  supply  in  and  about  the  town, 
ud  that  tests  be  made  to  detennine  the  practicability  of  obtaining  a 
witer  supply  from  the  ground  if  conditions  favorable  for  obtaining  a 
juppiy  in  that  way  appear  to  exist  at  any  place  within  a  reasonable  dia- 
lance  of  either  of  the  principal  villages  of  the  town.  The  Board  will 
iseIeI  yon,  if  yoti  so  request,  by  making  further  examinations  of  the 
etreams  in  the  neighborhood  of  the  town  and  by  analyzing  the  water  of 
inT  test  weXls  or  other  propoeed  sources,  and  will  give  you  further  advice 
ia  the  matter  w^hea  you  have  the  results  of  further  investigations  to 
proent.  The  Board  recommends  that  the  investigations  be  made  in  the 
iDimner  season  ^rhen  the  conditions  aie  favorable  for  such  work,  and 
that  yon   aecore    the   aseistance  of  an  en^neer  of  experience  in  such 

mittera. 

LeiCESTEH   (ChBEBY  VaLLBY  and  liOCHDALE). 

Hay  6,  1909. 


Gehtlkmbn  :  —  The  State  Board  of  Health  received  from  you  on 
April  2  1909,  an  application  for  advice  as  to  a  water  supply  for  the 
nUages  of  Cherry  Valley  and  Bochdale  in  the  town  of  Leicester,  to  be 
taken  from  a  well  near  Henahaw  Pond  located  between  the  two  villages. 

The  Board  has  caused  the  locality  to  be  examined  by  one  of  its  engineers 
and  haa  examined  the  information  presented  as  to  the  proposed  source 
of  supply  and  the  results  of  analyses  of  samples  of  water  collected  from 
a  test  well  located  near  the  point  at  which  it  proposed  to  construct  a 
large  well  for  the  supply  of  the  villages.  Very  little  water  had  been 
pumped  from  the  well  before  the  samples  were  collected,  and  the  water 
wu  quite  turbid  and  contained  a  considerable  amount  of  suspended 
matter,  but  the  results  of  the  analyses  indicate  that  water  of  good  quality 
may  be  obtained  from  the  ground  at  this  location. 

Begarding  the  quantity  of  water  obtainable  from  the  proposed  source, 
it  is  impracticable  to  give  a  definite  estimate  from  the  tests  thug  far 
made.  The  test  well  penetrated  a  coarse  stratum  which  yielded  water 
quite  freely,  indicating  that  a  large  quantity  of  water  might  be  obtained 
from  the  ground  by  a  suitable  well  In  this  locality. 

The  Board  recommends  that  before  deciding  upon  this  source  for  the 
supply  of  the  districts  in  question,  you  cause  a  further  test  to  be  made 


for  a  period  of  about  two  weeks.  During  this  test  samples  of  the  water 
shoald  be  collected  for  analysis,  and  when  the  results  of  the  tests  are 
available  the  Board  will  give  you  further  advice  as  to  the  practicability  of 
obtaining  an  adequate  supply  of  good  water  by  the  plan  now  proposed. 

Nov.  26,  1909. 
To  t\e  Cherry  Vailey-Soehdale  Water  Diatriet  Committee,  Leieetier,  Mast. 

Gentlemen:  —  The  State  Board  of  Health  has  considered  your 
application  for  advice  as  to  the  use  of  water  from  a  well  near  Henshaw 
Pond  in  Leicester  for  the  supply  of  the  villages  of  Cherry  Valley  and 
Bochdale,  which  it  is  proposed  to  incorporate  into  a  water  supply  district, 
and  has  examined  the  results  of  analyses  of  samples  of  water  collected 
from  a  test  well  near  Henshaw  Pond  during  a  pumping  test  between 
Sept.  24  and  Oct.  1,  1909. 

The  analyses  indicate  that  water  taken  from  the  ground  In  this  locality 
is  likely  to  be  of  good  quality  for  domestic  purposes. 

It  appears  from  the  information  furnished  by  you  that  the  test  well 
was  13  feet  long,  6  feet  wide  and  about  15^  feet  deep,  and  that  it  was 
excavated  to  ledge,  the  soil  encountered  consisting  of  fairly  coarse  gravel. 
containing  numerouB  boulders  of  all  sizes,  the  gravel  becoming  coarser 
toward  the  bottom  of  the  well.  The  quantity  of  water  pumped  from  the 
well  amounted  to  an  average  of  65,000  gallons  per  day  during  a  period 
of  about  10  days.  The  character  of  the  soil  about  the  well  does  not 
appear  to  be  very  favorable  for  obtaining  a  large  yield  of  water  from 
the  ground,  and  it  is  probable  that  much  of  the  water  which  might  be 
obtained  from  a  well  in  the  locality  in  which  this  test  was  made  would 
be  derived  by  filtration  from  Henshaw  Pond.  This  pond  has  an  area  of 
about  43  acres  and  a  drainage  area  of  about  .85  of  a  square  mile.  The 
watershed  is  sparsely  populated  and  contains  very  few  dwelhng  bouses, 
practically  all  of  which  are  located  in  the  village  of  Leicester  at  its 
extreme  upper  end.  The  water  is  not  highly  colored,  and,  under  the 
circumstances,  water  which  might  find  its  way  from  the  pond  tiirough 
the  ground  and  into  the  well  is  likely  to  be  unobjectionable.  It  is 
probable  that  the  quantity  of  water  obtainable  from  the  ground  in  this 
locality  could  be  increased  by  putting  in  additional  wells  and  if  in  very 
dry  seasons  the  yield  of  the  wells  should  prove  insufficient  an  additional 
supply  might  be  obtained  by  filtering  the  water  of  the  pond.  It  is 
probable  that  an  open  filter  of  inexpensive  construction  would  be  suflS- 
cient  for  the  purification  of  lu^y  water  which  it  is  likely  to  be  necessary 
to  take  from  that  source. 

Considering  the  circus,  ti^oces,  the  plan  of  taking  water  from  wells 


Bochdale  sppeare  to  be  a  reasonable  one  to  adopt,  but  it  Is  important 
thftt  care  ehonld  be  taken  in  the  construction  and  operation  of  the  works 
to  prevent  loes  of  water  by  waste  or  by  leakage  from  the  pipes. 

Lincoln. 

Jdnb  3,  1909. 
To  Ike  Board  of  Water  CommimionaTt  of  the  Town  of  Littooln,  Mr,  Qborgb  L. 
CoiPiN,  Chairman. 

GENTiiMEN:  —  The  State  Board  of  Health  received  from  you  on 
April  22, 1909,  the  following  communication  relative  to  the  use  of  Sandy 
Fond  in  Lincoln  as  a  source  of  water  supply  for  the  towns  of  Lincoln 
and  Concord :  — 

The  Water  Board  of  the  Town  of  Uscoln  respectfully  asks  the  advice  of  the 
State  Board  of  Health  concerning  the  farther  joint  use  of  Sandy  Poad  by  the 
towns  of  Lincoln  and  Concord.  Since  the  request  of  Jan.  29,  1906,  and  the 
letter  of  the  Board  of  Health  dated  April  5,  1906,  the  undersigned  have  had 
the  problem  carefully  examined,  new  data  not  known  at  that  time  have  been 
discovered,  and  we  think  that  npon  a  re-examination  of  the  matt«r  the  Board 
Till  conclude  that  the  further  joint  use  of  the  pond  is  inadvisable. 

The  anderagned  also  request  the  privilege  of  submitting  the  information 
collected  1^  them  in  detail  to  your  Honorable  Board. 

This  qnestion  was  considered  by  the  Board  in  response  to  a  request 
imm  the  town  of  Lincoln  in  1906,  and  the  Board  advised  that  it  was 
not  essential  that  the  use  of  water  from  tiie  pond  be  immediately  re- 
stricted but  that  means  be  provided  as  soon  as  practicable  for  measuring 
with  reasonable  accuracy  all  the  water  drawn  or  discharged  from  Sandy 
Pond,  and  &at  observatioos  be  made  of  the  hei^t  of  water,  so  that  its 
yield  and  capacity  conld  he  determined  and  the  use  of  water  from  the 
pond  restricted  to  the  amount  that  it  is  capable  of  supplying  continuously. 

The  Board  has  in  response  to  your  request  caused  a  further  examina- 
tion of  the  pond  to  be  made  and  has  examined  the  available  records  of 
the  quantity  of  water  used  by  the  towns  of  Concord  and  Lincoln  and  the 
hei^t  of  water  in  the  pond. 

The  level  of  the  water  in  the  pond  at  the  time  of  the  previous  reply 
of  the  board  was  3  feet  below  full  pond.  During  the  dry  season  of  1908 
it  fell  nearly  to  a  level  of  7  feet  below  full  pond,  and  the  rainfall  of  the 
present  year,  though  considerably  greater  than  the  average  up  to  the 
present  time,  has  raised  the  level  of  the  water  only  to  a  point  about  5 
feet  below  high  water. 

It  is  evident  that  the  present  rate  of  use  of  water  from  this  pond  is 
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greater  than  the  amount  it  is  capable  of  supplying  in  a  long  series  of 
years,  and  if  its  use  is  to  continue  at  the  present  rate  the  quantity  of 
water  in  the  pond  will  diminish  until  it  becomes  practically  exhausted. 

A  new  survey  of  the  pond  during  the  past  year  shows  that  there  is  a 
considerable  area  near  the  Lincoln  intake  over  which  the  depth  of  water 
is  only  about  12  feet  at  full  pond.  The  bottom  of  this  area  is  covered 
deeply  with  mud  and  there  appears  to  be  much  danger  that,  unless  the 
level  of  the  pond  is  allowed  to  rise,  vegetation  will  grow  in  this  shallow 
area.  Moreover,  vegetation  is  springing  up  on  the  exposed  shores  of  the 
pond,  which  have  now  been  uncovered  for  several  years.  For  these 
reasons  a  continuation  of  the  conditions  of  the  past  months  is  likely  to 
have  an  unfavorable  effect  on  the  quality  of  the  water,  and,  in  the  opinion 
of  the  Board,  the  use  of  water  should  be  diminished  to  a  quantity  which 
will  allow  the  pond  to  fill  in  years  of  ordinary  rainfall. 

Since  January,  1908,  the  quantity  of  water  used  in  the  town  of 
Concord  has  been  measured  through  a  Yenturi  meter.  In  Lincoln  a 
Venturi  meter  has  also  recently  been  installed  to  measure  more  definitely 
than  it  was  practicable  by  the  pumping  records  the  quantity  of  water 
used.  The  records  are  not  very  satisfactory  but  the  results  of  the  avail- 
able measurements  indicate  that  the  quantity  of  water  used  in  both  towns 
is  very  large,  and  it  is  probable,  in  the  opinion  of  the  Board,  that  the 
draft  of  water  from  the  pond  could  be  very  materially  reduced,  possibly 
by  the  stoppage  of  leakage  from  the  main  pipes  or  by  the  use  of  meters 
on  all  service  pipes. 

Calculations  show  that  the  pond  is  probably  capable  of  yielding  in 
the  neighborhood  of  600,000  gallons  per  day,  and  the  Board  advises  that 
the  use  of  water  from  the  pond  be  restricted  to  that  quantity  until  the 
pond  has  filled  again.  The  Board  is  informed  that  the  town  of  Concord 
has  already  taken  steps  to  secure  an  additional  supply  of  water  from 
another  source,  so  that  it  will  apparently  soon  be  practicable  to  restrict 
the  use  of  water  to  a  quantity  well  within  the  amount  indicated. 

LtKN   (SpBINGS).  ^^o.  5,  1909. 

To  the  Board  of  Health  of  the  City  of  Lynn,  Mr.  Gustavus  A.  Badosb,  Clerk, 
Gentlemen  :  —  The  State  Board  of  Health  received  from  you  on 
June  21,  1909,  the  following  application  for  an  examination  of  the 
water  of  certain  springs  in  the  city  of  Lynn : 

The  Board  of  Health  of  Lynn  most  respectfully  asks  you  to  analyze  the 
water  from  the  following  springs  which  is  used  for  drinking  purposes  in  this 
city;  Moose  Hill  Spring,  Electric  Spring,  Sterling  Street  Spring,  Lover's 
Leap  Spring,  Graham's  Spring,  Twin  Spring,  Bassett's  Spring  and  Green- 
leaf  Spring. 
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Moose  Hill  Spring  is  located  near  the  Swampscott  Station  of  the 
Boston  and  Maine  Bailroad  in  a  densely  populated  neighborhood.  The 
water  of  this  spring  is  very  badly  polluted  from  the  population  in  its 
vicinity,  but  when  the  spring  was  examined  the  water  was  being  filtered 
through  a  sand  filter  and  the  effluent  was  well  purified.  It  is  an  objec- 
tionable drinking  water  on  account  of  its  great  hardness,  and  its  use 
should  be  discontinued. 

Bassetfs  Spring  is  also  located  in  Swampscott  about  500  feet  north  of 
Mooee  Hill  Spring  and  is  situated  in  a  densely  populated  district.  At 
this  place  a  filter  has  been  introduced  but  was  not  in  use  at  the  time  the 
examination  was  made,  and  the  water  was  being  supplied  to  the  con- 
sumers directly  from  the  spring. 

An  analysis  of  this  water  shows  it  to  be  very  badly  polluted  and  unfit 
for  drinking. 

Oreenleaf  Spring  is  located  in  Swampscott  about  1,000  feet  northeast 
of  Bassetfs  Spring  close  to  a  densely  populated  neighborhood.  The 
water  has  evidently  been  very  badly  polluted  and,  in  the  opinion  of  the 
Board,  is  unfit  for  drinking. 

The  Electric  Spring,  controlled  by  the  Deep  Glen  Bock  Spring 
Company,  so  called,  is  located  near  the  junction  of  Oreenwood  Avenue 
and  linwood  Street  in  the  northwesterly  part  of  Lynn.  The  examina- 
tions of  its  water  which  have  been  made  from  time  to  time  show  no 
material  change  in  its  quality,  and  in  its  present  state  the  water  of  this 
spring  is  probably  safe  for  drinking. 

The  Lover's  Leap  Spring,  so  called,  is  not  now  in  use,  but  a  well  has 
been  driven  about  40  feet  from  the  spring  and  30  feet  from  Forest  Street 
to  a  depth  of  157  feet,  mostly  through  rock,  and  water  from  this  well  is 
now  being  used  for  the  manufacture  of  tonics,  etc. 

An  analysis  of  the  water  of  this  well,  which  is  under  the  same  man- 
agement as  the  Electric  Spring,  shows  that  it  has  been  badly  polluted 
though  subsequently  quite  well  purified  in  passing  through  the  ground 
before  entering  the  well,  but  it  is  extremely  hard.  In  the  opinion  of  the 
Board,  it  is  an  xmsafe  source  from  which  to  take  water  for  drinking  or 
for  the  purposes  for  which  it  is  now  used,  and  its  use  should  be  dis- 
continued. 

Graham  Spring,  near  Walnut  Street,  in  the  westerly  part  of  Lynn, 
derives  its  water  from  an  uninhabited  watershed.  Analysis  shows  some 
deterioration  in  quality  since  the  previous  examination,  but  there  appears 
to  be  no  objection  to  its  continued  use  as  a  source  of  drinking  water 
supply. 

Sterling  Street  Spring  is  located  half  a  mile  west  of  the  Graham 
Spring  and  near  Birch  Pond.     There  are  sources  of  pollution  in  its 
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neighborhood,  but  the  quality  of  the  water  has  not  changed  materially 
from  its  condition  at  the  time  of  the  previous  examination,  and  in  its 
present  state  the  water  of  this  spring  can  probably  be  used  with  safety. 

Twin  Spring  is  located  near  the  junction  of  Hesper  and  Spring  streets 
in  Saugus  about  600  feet  from  the  Saugus  River.  The  analysis  of  the 
water  shows  some  evidence  of  previous  pollution,  and  the  quantity  of 
organic  matter  present  is  higher  than  is  found  in  good  spring  waters. 
There  is  evidently  a  growth  of  organisms  in  the  basin  in  which  the  water 
is  exposed  to  light.  The  water  is  probably  safe  for  drinking,  but  its 
quality  might  be  considerably  improved  by  covering  the  basin  in  which 
it  is  collected. 

Sept.  2,  1909. 
To  the  Board  of  Pealth  of  the  City  of  Lynn,  Mr.  Gubtavus  A.  Badoeb,  Clerk. 

Gentlemen:  —  The  State  Board  of  Health  received  from  you  on 
Aug.  12,  1909,  the  following  application  requesting  an  examination  of 
the  water  of  certain  springs  in  the  city  of  Lynn :  — 

The  Board  of  Health  of  the  city  of  Lynn  most  respectfully  asks  you  to 
analyze  the  water  from  the  Peerless  Spring  used  by  M.  C.  Heald  of  this  city, 
the  Pocahontas  Spring  and  the  Sagamore  Spring.  The  Peerless  and  Poca- 
hontas Spring  waters  are  used  for  drinking  purposes  in  this  city,  and  the 
proprietors  of  the  Sagamore  Spring,  which  is  in  Lynnfield  Center,  are  desir- 
ous of  bringing  this  water  into  Lynn  for  drinking  purposes. 

The  water  of  Peerless  Spring,  so  called,  is  derived  from  a  driven  well 
2%  inches  in  diameter  and  said  to  be  about  80  feet  in  depth,  located  a 
short  distance  from  the  corner  of  South  Common  and  Commercial  Street 
in  Lynn  and  in  a  thickly  populated  district. 

An  analysis  of  the  water  shows  that  the  water  is  hard  and  has  at  some 
time  been  very  badly  polluted  but  subsequently  quite  well  purified  in  its 
passage  through  the  ground  before  entering  the  well.  In  its  present 
condition  the  water  of  this  spring  is  probably  safe  for  drinking,  but 
there  are  sources  of  pollution  at  no  great  distance  and  the  water  may  at 
any  time  deteriorate  in  quality  and  become  unsafe  for  drinking.  The 
Board  recommends  that  its  use  for  that  purpose  be  prevented. 

Pocahontas  Spring  is  located  in  Ljrnnfield  and  has  been  examined  on 
several  previous  occasions,  the  results  showing  that  the  water  is  of  good 
quality  for  drinking.  There  are  at  present  no  buildings  or  other  possible 
sources  of  pollution  on  the  watershed  of  the  spring  which  would  be  likely 
to  affect  the  quality  of  its  water,  and  in  the  opinion  of  the  Board  the 
water  of  this  spring  under  present  conditions  may  safely  be  used  for 
drinking. 
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Sagamore  Spring  ie  located  in  Ljnnfield  about  half  a  mile  north  of  the 
Pocahontas  Spring.  The  water  is  collected  in  a  large  uncovered  basin 
and  there  are  no  sources  of  pollution  in  its  neighborhood  at  the  present 
time.  The  results  of  analyses  show  that  the  water  is  very  soft  and  of 
good  quality  for  drinking.  It  would  be  desirable,  as  a  further  protection 
to  this  source,  to  cover  the  basin  in  which  the  water  is  collected. 

Manchester. 

Jan.  7y  1909. 
To  the  Board  of  Water  CommwionerB  of  the  Town  of  Manchester. 

Gentlemen:  —  The  State  Board  of  Health  received  from  you  on 
September  4  a  petition  for  the  approval  by  this  Board  of  Ihe  taking  of 
the  waters  of  Gravel  Pond  and  Bound  Pond  and  the  waters  which  flow 
into  and  from  the  same,  and  certain  lots  of  lands  and  rights  of  way  in 
the  towns  of  Manchester  and  Hamilton,  for  the  purpose  of  holding, 
storing,  purifying  and  preserving  said  waters,  the  location  of  said  lands 
and  rights  of  way  being  shown  on  a  map  submitted  with  your  application, 
and  in  response  to  this  petition  has  caused  the  locality  to  be  examined 
by  its  engineer  and  has  examined  the  plan  presented. 

Of  the  lands  which  it  is  proposed  to  take,  two  lots,  numbered  on  the 
plan  "  Parcels  1  and  2,"  are  located  800  feet  or  more  north  of  the 
junction  of  Pleasant  and  Pine  streets  in  Manchester  and  are  to  be  used 
for  the  purpose  of  constructing  a  new  distributing  reservoir  for  your 
water  supply  system.  Parcel  No.  3,  situated  at  the  southerly  end  of 
Gravel  Pond  and  including  .65  of  an  acre,  is  to  be  used  for  the  location 
of  a  pumping  station  and  appears  to  be  suitable  and  necessary  for  that 
purpose.  Parcel  No.  4  is  located  in  part  between  Gravel  and  Bound 
ponds  and  in  part  along  the  northwesterly  side  of  Bound  Pond,  and 
includes  the  brook  flowing  between  the  ponds,  the  outlets  of  Bound  Pond 
and  certain  gravelly  areas  containing  soil  suitable  for  the  purification  of 
water.  The  rights  of  way  which  it  is  proposed  to  take  are  chiefly  existing 
private  roadways,  which  are  necessary  to  give  access  to  the  ponds  and 
lands  which  the  town  proposes  to  take. 

The  Board  has  already  advised,  in  a  communication  dated  Dec.  5, 
1907,  that  in  its  opinion  the  use  of  water  from  Gravel  Pond,  supple- 
mented by  Bound  Pond,  is  the  best  practicable  method  of  increasing  the 
water  supply  of  Manchester,  and,  having  considered  the  plans  now  pre- 
sented, hereby  approves  the  taking  of  the  waters  of  Gravel  Pond  and 
Bound  Pond  and  the  waters  which  flow  into  and  from  the  same  in  the 
towns  of  Hamilton  and  Manchester,  and  approves  also  the  taking  of  the 
lots  of  land  and  rights  of  way  shown  on  said  plan,  which  is  entitled 
"  Plan  of  lands,  waters  and  water  rights  for  an  additional  supply  of  water 
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for  the  town  of  Manchester,  dated  August  1st,  1908,  Baymond  C.  Allen, 
Civil  Engineer/' 

A  description  of  the  lands  with  rights  of  way,  the  taking  of  which  is 
herehy  approved,  is  appended. 

Medfield  (Medfibld  Insane  Asylum). 

Nov.  4,  1909. 
To  the  Board  of  Tru$tees  of  the  Medfield  Insane  Asylum, 

Gentlemen:  —  On  Nov.  6,  1908,  the  State  Board  of  Health  received 
from  you  a  communication  requesting  its  approval  of  a  plan  submitted 
by  your  engineer  for  supplementing  the  water  supply  of  the  Medfield 
Insane  Asylum  by  taking  water  directly  from  Charles  Eiver,  filtering 
it  by  means  of  a  mechanical  filter  and  supplying  it  for  use  in  the  laundry 
and  stock  barn,  where  the  quantity  of  water  used  has  been  found  to 
amoimt  at  times  to  as  much  as  70,000  gallons  per  day.  Subsequently 
tests  were  made  under  your  direction  at  various  places  for  the  purpose 
of  determining  the  practicability  of  obtaining  a  ground  water  supply 
suitable  for  the  requirements  of  the  institution,  and  more  recently  a 
pumping  test  has  been  made  by  pumping  from  a  group  of  tubular  wells 
located  on  the  easterly  side  of  the  river  near  your  present  pumping 
station,  and  the  records  of  this  test,  together  with  samples  of  water,  have 
been  sent  to  the  Board  for  examination. 

The  tests  appear  to  show  that  the  soil  along  the  easterly  bank  of  the 
river  in  the  neighborhood  of  the  hospital  is  for  the  most  part  very  fine 
and  yields  but  little  water,  but  for  a  limited  distance  in  the  immediate 
neighborhood  of  the  pumping  station,  dose  to  the  boundary  between 
Dover  and  Medfield,  it  was  quite  porous  and  water  could  be  drawn  from 
it  quite  freely. 

The  information  furnished  as  to  the  pumping  test  which  was  made 
in  the  latter  part  of  September  shows  that  water  was  pumped  from  the 
wells  almost  continuously  for  a  period  of  about  one  week  at  a  rate  of 
somewhat  more  than  270,000  gallons  per  day,  —  six  wells  being  used  on 
the  first  day  of  the  test,  and  four  during  the  remainder  of  the  period. 
The  results  indicate  that  a  large  additional  supply  of  water  for  the  use 
of  the  institution  can  be  obtained  from  the  ground  in  this  locality, 
possibly  enough  for  the  entire  supply  of  the  asylum  during  a  large  part 
of  the  year. 

The  analyses  of  the  water  collected  and  sent  in  by  you  at  frequent 
intervals  during  the  test  show  the  presence  of  a  greater  quantity  of 
chlorine  than  the  normal  for  this  region,  and  a  much  higher  quantity  of 
nitrates  than  is  found  in  good  ground  waters,  indicating  that  a  part  at 
least  of  the  water  entering  the  wells  has  been  polluted,  though  the 
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analyses  indicate  that  this  water,  at  the  time  of  the  test,  was  quite 
thoroughly  purified  in  its  passage  through  the  ground  before  entering 
the  wells.  The  cause  of  this  condition  has  not  been  definitely  ascertained, 
but  there  is  a  cesspool  used  for  the  disposal  of  the  sewage  of  the  employees 
at  the  power  station,  about  600  feet  south  of  the  wells,  which  may  be 
the  cause  of  the  pollution  of  the  ground  water  in  this  neighborhood. 

While  the  water  of  the  test  wells,  as  shown  by  analyses  of  the  samples 
sent  in  during  the  pumping  test,  would  be  safe  for  drinking,  it  is  imprac- 
ticable to  tell  from  so  short  a  test  whether  the  quality  would  improve 
or  deteriorate  with  continued  use.  It  is  likely,  however,  in  the  opinion  of 
the  Board,  that  if  the  sewage  of  the  power  station  should  be  removed  and 
the  further  pollution  of  the  ground  water  in  this  locality  prevented,  the 
quality  of  the  water  would  improve.  The  wells  are  so  located  that  it 
would  be  practicable  to  take  water  from  them  for  the  supply  of  the 
institution  at  a  very  small  expense,  and  if  necessary  this  water  could  be 
used  for  laundry,  mechanical  and  other  purposes,  retaining  the  water  of 
Farm  Pond  for  use  for  drinking  and  other  purposes  where  an  unpolluted 
water  is  essential. 

Considering  the  circumstances,  the  Board  advises  that,  after  the 
removal  of  the  cesspool  and  other  possible  sources  of  pollution  of  the 
ground  water  in  the  neighborhood  of  the  wells,  provision  be  made  for 
using  the  water  from  them  for  the  supply  of  the  institution,  and  that 
its  quality  be  carefully  observed  at  frequent  intervals  by  means  of 
chemical  analyses,  so  that  in  case  serious  deterioration  occurs  its  use  for 
drinking  and  cooking  may  be  discontinued. 

If  it  is  decided  to  introduce  this  water  for  the  supply  of  the  institution, 
or  for  laundry,  mechanical  or  other  purposes  therein,  the  Board  will^ 
upon  request,  make  the  necessary  analyses  from  time  to  time  to  ascertain 
what  changes  take  place  in  its  quality. 

MiLLBUBY. 

Oct.  14,  1909. 
To  the  MUXbury  Water  Company,  MiXlbikry,  Mats, 

Oentlemek:  —  The  State  Board  of  Health  received  from  you  on 
Oct  8,  1909,  an  application  for  advice  as  to  the  use  of  water  from 
Singletaiy  Pond,  to  be  taken  from  the  stream  which  flows  from  the 
pond  at  a  point  from  500  to  1,000  feet  below  its  outlet,  as  an  auxiliary 
supply  for  the  town  of  Millbury,  the  yield  of  the  well  from  which  the 
town  is  ordinarily  supplied  being  insufiicient  for  its  requirements  at  the 
present  time;  and  in  response  to  this  application  the  Board  has  caused 
the  pond  and  its  surroundings  to  be  examined  and  a  sample  of  the  water 
to  be  analyzed. 


condition  is  of  good  quality  for  water  supply  purpoeee.  An  examination 
of  the  sboreB  of  the  pond  and  the  region  about  it  sbovB  that  the  population 
on  the  watershed  is  small,  and  that,  excepting  a  few  camps  along  the 
shores  of  the  pond,  which  are  occupied  only  in  summer,  the  dwelling 
houses  are  situated  for  the  most  part  near  the  outer  limits  of  the  water- 
shed and  remote  from  the  pond  and  its  feeders. 

At  the  outlet  of  the  pond,  however,  there  are  a  dwelling  house  and 
group  of  out-buildinga  located  close  to  the  channel  of  Singletary  Brook, 
which  in  this  section  is  covered,  and  it  is  possible  that  the  brook  is 
polluted  hy  drainage  from  these  buildings.  In  new  of  these  conditions, 
the  Board  recommends  that  water  be  taken  directly  from  some  point  in 
the  pond  itself  and  not  from  the  brook. 

It  appears  that  the  shores  of  the  pond  are  very  shallow  at  most  places 
about  its  southerly  end  and  that  the  beet  practicable  place  from  which  to 
take  water  in  the  present  emergency  is  in  the  immediate  neighborhood 
of  the  outlet.  At  this  point  there  is  a  boat  landing,  at  which  a  number 
of  boats  are  kept,  but  it  is  probable  that  by  locating  the  intake  in  the  lake 
beyond  this  landing,  and  by  proper  inspection,  it  will  be  practicable  to 
prevent  pollution  of  the  pond  for  the  next  few  months,  but  an  intake  in 
this  locidi^  should  be  discontinued  permanently  before  the  coming  of 
another  summer.  The  quantity  of  water  required  to  meet  the  present 
emergency  is  not  likely  to  be  large,  and  efficient  inspection  can  be 
provided  witiiout  serious  difficulty. 

The  Board  is  of  the  opinion  that  Singletary  Pond  is  the  best  available 
source  from  which  to  obtain  an  additional  supply  of  water  for  the  town  of 
Millbury  to  meet  the  present  emergency,  and  that  if  the  suggestions  herein 
contained  are  carefully  followed  the  water  taken  from  the  pond  may 
safely  be  used  for  drinking  and  domestic  purposes  until  the  yield  of  the 
well  shall  again  become  sufficient  to  meet  all  requirements. 

It  is  evident,  from  the  experience  of  the  present  and  of  a  previous  year, 
that  the  quantity  of  water  which  the  well  now  used  for  the  supply  of 
Millbury  will  yield  is  insufficient  for  the  requirements  of  the  town  at 
all  times,  and  the  Board  recommends  that  you  take  steps  without  delay 
to  secure  an  additional  supply  of  water  of  good  quality  suiScient  with 
the  present  source  for  the  requirements  of  the  town  at  all  times. 


NoHTH  Seadiho  (Martis's  Bbook  Sanatoeidm). 

May  13,  1B09. 
To  Ifc«  Commtuion  on  HoapitaU  for  Contumptives,  John  B.  Uawbs,  Ed,  M,D., 
aeeretary,  5  Joy  Street,  Boston,  Maix. 
Gestlehen  :  —  The  State  Board  of  Health  received  from  you  through 
your  engineer  on  April  9, 1909,  the  following  application  for  advice  as  to 
a  proposed  eonrce  of  water  supply  for  the  Martin's  Brook  Sanatorium 
in  the  town  of  North  Beading :  — 

In  behalf  of  the  GommiBsion  on  Hospitals  for  ConsumptlTes  I  would  respect- 
fully ask  your  advice  relative  to  a  proposed  source  of  wat^  supply  for  the 
boBpital  at  North  Reading. 

It  is  proposed  to  obtain  water  from  the  hard  ground  bordering  the  Mar- 
tin's Brook  Meadows  south  of  the  institutiou.  The  tests  which  have  been  made 
indieate  that  all  of  the  boU  in  this  vicinity  consists  of  sand,  but  in  general 
the  sand  is  so  fine  that  it  is  uupoesible  to  separate  the  water  from  the  sand. 
In  ooe  location,  however,  there  is  a  vein  of  coarse  sand  about  35  feet  beneath 
tha  surface  of  the  ground  and  just  above  the  ledge  from  which  water  can  be 
drawn  with  great  freedom.  The  vein  of  coarse  material  is  of  limited  extent, 
but  is  Boffident  for  five  or  six  wells,  and  we  believe  that  it  will  yield  enough 
water  for  the  requirements  of  the  institution. 

The  analyses  of  samples  of  water  which  have  been  collected  from  these  test 
wells  indieate  that  the  water  is  of  satisfactory  qnaUty.  There  are  enough 
weDs  ahready  driven  to  supply  the  required  quantity  of  water  in  the  beg^ning 
at  teast,  and  it  is  proposed  to  connect  these  wells  and  install  the  permanent 
pumping  plant  without  making  a  preliminary  pumping  test  in  view  of  the  fact 
Ikat  this  installation  will  cost  very  little  more  than  would  be  required  for  the 
pumping  test,  and  the  pumping  plant  can  be  moved  at  a  comparatively  small 
expense,  should  the  water  be  found  on  continual  pumping  insufficient  in 
quantity  or  of  nnsoitable  quality. 

The  Board  has  caused  the  locality  to  be  examined  by  one  of  its 
engineers  and  has  considered  the  results  of  the  tests  thus  far  made  in  the 
Boatfaweaterly  part  of  the  hospital  grounds.  The  results  of  the  analyses 
of  water  from  various  test  wells  in  this  locality  indicate  that  the  ground 
water  is  naturally  of  good  quality  for  water  supply  purposes,  and  it  is 
probable  that,  if  the  wells  are  located  75  feet  or  more  from  the  edge  of 
the  meadow,  the  quality  of  the  water  will  not  deteriorate  with  use. 

Regarding  the  quantity  of  water  obtainable  from  the  ground  in  this 
locality,  it  is  impracticable  to  give  a  definite  estimate  with  the  information 
thus  far  available.  It  appears  that  the  soil  encountered  in  driving  the 
test  wells  in  this  reerion  was  in  some  places  verv  fine  but  that  in  the 
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the  surface  and  lying  just  above  the  ledge,  from  which  water  can  be 
drawn  very  freely.  The  depth  and  extent  of  this  porous  material  is  not 
known,  but  the  soil  of  the  upland  about  the  wells  appears  to  be  composed 
of  coarse  material,  and  conditions  on  the  whole  appear  to  be  favorable 
for  obtaining  enough  water  at  the  locality  indicated  for  the  requirements 
of  the  institution. 

In  order  to  determine  definitely  whether  enough  water  of  good  quality 
for  the  requirements  of  the  institution  can  be  obtained  from  wells  in  the 
location  proposed,  it  will  be  necessary  to  make  a  further  test  by  pumping 
from  the  wells  continuously  for  a  period  of  from  one  to  two  weeks,  and 
the  board  recommends  that  such  a  test  be  made  before  the  final  works  are 
installed. 

The  Board  sees  no  objection,  however,  to  carrying  out  the  plan  sug- 
gested by  your  engineer  and  obtaining  machinery  for  this  test,  which  can 
subsequently  be  used  either  here  or  in  some  other  location,  if  a  change 
shall  become  necessary.  When  you  are  ready  to  begin  the  test,  the  Board 
will,  upon  application,  make  the  necessary  analyses  of  the  water  and  will 
give  you  further  advice  when  the  results  of  the  test  are  available. 

In  case  it  shall  finally  be  decided  to  take  water  from  the  locality  now 
proposed,  it  will  be  necessary  to  construct  the  sewers  which  convey  the 
sewage  from  the  buildings  to  the  sewage  filtration  area  in  such  a  manner 
as  to  prevent  danger  that  leakage  from  them  may  pollute  the  wells. 

Palmer  (Boston  Duck  Company). 

To  the  Boston  Duck  Company,  Bondsville,  Mass.  Ju^T  1,  1909. 

Gentlemen:  —  The  State  Board  of  Health  received  from  you  on 
June  1,  1909,  through  your  engineer,  the  following  application  for  advice 
as  to  the  water  now  supplied  by  you  to  the  village  of  Bondsville :  — 

In  behalf  of  the  Boston  Duck  Company  of  Bondsville,  Mass.,  I  would 
request  your  advice  with  reference  to  the  water  now  supplied  to  the  village 
of  Bondsville  by  the  company.  In  November,  1908,  you  advised  that  the 
examinations  which  had  been  made  up  to  that  time  by  means  of  test  wells 
indicated  that  a  supply  of  good  water  could  be  obtained  from  the  locality 
bemg  investigated,  sufficient  for  all  reasonable  requirements  in  the  mills  and 
tenement  houses. 

Upon  the  strength  of  this  advice,  works  have  been  put  in  for  supplying 
the  village  from  this  source,  and  water  has  been  pumped  from  the  wells  for 
a  period  of  several  months.  The  company  now  wishes  to  be  assured  that  the 
water  supplied  by  them  to  the  village  is  of  satisfactory  quality. 

In  response  to  this  request  the  Board  has  caused  the  wells  and  their 
surroundings  to  be  examined  by  one  of  its  engineers  and  samples  of  the 
water  to  be  analyzed. 
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The  results  of  the  analyses  show  that  the  water  is  of  very  good  quality 
for  all  the  purposes  of  a  public  water  supply. 

The  supply  is  obtained  from  a  group  of  six  tubular  wells  in  the  valley 
of  Jabish  Brook,  and  no  definite  information  is  available  as  to  the 
quantity  of  water  obtained  from  them.  It  is  evident,  however,  that  the 
yield  is  ample  for  present  requirements,  and  a  larger  supply  can  doubtless 
be  obtained  if  necessary  in  the  future  by  increasing  the  number  of  wells 
and  extending  them  over  a  wider  area  in  this  valley. 

In  the  opinion  of  the  Board  this  source  is  an  appropriate  one  for  the 
supply  of  the  village  of  Bondsville. 

Palmer  (Well  of  Thorndike  Company). 

April  1,  1909. 
To  ike  Board  of  Health  of  the  Town  of  Paimer,  Mr.  F.  N.  Carpbntkb,  Clerh. 

Gentlemen  :  —  In  response  to  your  request  of  Nov.  30,  1908,  for  an 
examination  of  the  water  of  a  well  of  the  Thomdike  Company  and 
advice  as  to  the  use  of  the  water  therefrom  for  the  supply  of  the  tene- 
ments and  mills  of  the  company  in  the  village  of  Thomdike,  the  Board 
has  caused  the  well  and  its  surroundings  to.  be  examined  and  a  sample 
of  the  water  to  be  analyzed. 

The  well  in  question  was  driven  for  ten  feet  through  gravel  or  sand 
and  for  a  further  distance  of  about  700  feet  in  rock,  and  has  only  recently 
been  completed.  Most  of  the  water  entering  the  well  is  thought  to  be 
derived  from  a  seam  in  the  rock  at  a  depth  of  about  300  feet  from  the 
surface.  The  well  is  located  close  to  the  mill  and  not  far  from  the  river  — 
a  location  not  very  favorable  for  obtaining  good  water. 

The  results  of  the  analysis  indicate,  however,  that  the  water  is  at 
present  of  good  quality  for  water  supply  purposes,  but  the  quantity  of 
water  that  can  be  obtained  from  the  well  is  evidently  much  too  smaU  to 
supply  the  quantity  required  for  domestic  uses  in  the  tenements  and  for 
drinking  and  other  purposes  in  the  mills  of  the  company. 

While  this  water  might  be  suflBcient  to  supplement  other  water  now 
used  in  the  tenements,  the  Board  has  found  it  unsafe  to  have  two  water 
supplies,  one  of  which  is  unsuitable  for  drinking,  running  in  the  same 
house,  and  the  Board  recommends  that  further  investigations  be  made 
with  a  view  to  securing  an  adequate  supply  of  water  for  all  the  require- 
ments of  the  dwelling  houses  and  factory  buildings  for  domestic  and 
other  purposes.  Wells  driven  in  rock  in  this  state  have  rarely  been  found 
to  yield  any  considerable  quantity  of  water,  and  the  Board  recommends 
seeking  a  further  source  at  some  place  in  the  neighborhood  of  the  village 
where  porous  soil  is  found.  The  Board  will  assist  in  further  investiga- 
tions by  making  the  necessary  analyses  of  water  and  will  give  you  further 
advice  in  the  matter  when  the  results  of  further  tests  are  available. 
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Pbabody. 

Nov.  11,  1909. 

To  the  Finance  Committee  of  the  Town  of  Peabody,  Mr.  William  Abmstbono, 

Chairman. 

Gentlemen:  —  The  State  Board  of  Health  received  from  you  on 
Nov.  3^  1909^  a  petition  for  the  consent  and  approval  of  this  Board 
to  the  taking  by  purchase  or  otherwise  of  certain  lands  within  the 
watershed  of  Spring  Pond  in  the  town  of  Peabody,  and  the  cities  of 
Lynn  and  Salem,  for  the  purpose  of  protecting  and  preserving  the  purity 
of  the  water  of  said  pond,  which  is  used  as  a  source  of  water  supply  for 
the  town  of  Peabody,  accompanied  by  a  plan  and  a  description  of  said 
lands. 

In  response  to  this  petition  the  Board  gave  a  hearing  at  its  office. 
Room  143,  State  House,  on  Thursday,  Nov.  11,  1909,  after  publishing 
notice  of  said  hearing  in  the  "  Lynn  Evening  News,"  the  "  Lynn  Evening 
Item  '*  and  the  *'  Salem  Evening  News.'* 

After  the  hearing,  at  which  no  one  appeared  to  oppose  the  taking  of 
the  lands  in  question  by  said  town,  and  after  an  examination  of  the 
lands  proposed  to  be  taken  as  described  in  your  petition,  the  Board, 
upon  consideration,  voted  to  consent  to  and  approve  the  taking  by  the 
town  of  Peabody  of  certain  lands  now  or  formerly  of  the  Boston  Inter- 
urban  Bealty  Trust  located  easterly  and  southerly  of  Spring  Pond  and 
within  the  watershed  thereof,  amounting  to  109.5  acres,  more  or  les8> 
shown  on  the  plan  presented  with  your  petition,  entitled  '*  Peabody 
Water  Works.  Plan  showing  Land  Takings  at  Spring  Pond.  Scale  1 
inch  =  200  feet.     October,  1909.     F.  A.  Barbour,  Engineer.'' 

The  lands,  the  taking  of  which  is  herein  approved,  are  comprised  in 
four  parcels,  which  are  bounded,  measured  and  described  as  follows :  — 

■ 

A  certain  parcel  of  land  located  in  the  City  of  Lynn  upon  the  shore  of 
Spring  Pond,  shown  upon  plan  entitled  "Peabody  Water  Works.  Plan 
showing  land  takings  at  Spring  Pond,  scale  1  inch  =  200  feet,  dated  October, 
1909,  F.  A.  Barbour,  Engineer,''  and  marked  "  A,"  said  land  being  bounded 
and  described  as  follows :  — 

Beginning  at  a  stone  bound  on  the  shore  of  Spring  Pond,  marking  the 
intersection  of  the  boundary  lines  between  the  Town  of  Peabody  and  the 
cities  of  Lynn  and  Salem;  thence  N.  60**  W=+i  along  the  boundary  line  be- 
tween Peabody  and  Lynn,  about  125  feet,  to  a  stone  wall;  thence  S.  21**  W:±: 
along  said  wall  about  335  feet;  thence  S.  12**  Wii=  along  said  wall  about  165 
feet;  thence  S.  6**  E=i=  along  said  wall  about  100  feet  to  the  edge  of  the 
swamp;  thence  N.  45°  E=b  in  a  straight  line  about  60  feet  to  Spring  Pond; 
rhence  along  Spring  Pond  in  a  northerly  direction  about  520  feet  to  the  point 
of  beginning. 
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Also  another  parcel  of  land  shown  upon  the  aforesaid  plan  and  marked 
"By"  located  partially  in  Salem  and  partially  in  Lynn,  being  bounded  and 
described  as  follows :  — 

Beginning  at  point  at  the  end  of  a  stone  wall  on  the  shore  of  Spring  Pond 
located  about  435  feet  northerly  from  a  stone  bound  on  the  boundary  line 
between  Lynn  and  Salem;  thence  N.  63°  E  =i=  along  said  wall,  about  120  feet, 
to  an  angle;  thence  S.  10**  W=+=  about  255  feet;  thence  S.  29**  W±  285 
feet;  thence  S.  67^/2**  W.  d=  about  115  feet;  thence  N.  871/2 *"  W.  =b  about  160 
feet;  thence  N.  60**  W.db  about  295  feet;  thence  S.  48y2  W.ztz  about  140 
feet;  thence  N.  37**  W.z+i  about  415  feet;  thence  S.  53y2*'  W.ifc  about  750 
feet  to  a  stone  wall;  thence  N.  2°  W.  :±=  along  said  wall  about  100  feet;  thence 
N.  11**  W.  =1:  along  said  wall  about  70  feet;  thence  N.  39**  W.  =4=  along  said 
wall  about  30  feet  to  the  edge  of  a  swamp;  thence  N.  30V^°  E db  in  a  straight 
line  about  50  feet  to  Spring  Pond;  thence  along  Spring  Pond  in  a  northerly 
and  easterly  direction  to  the  point  of  beginning. 

Also  a  triangular  parcel  of  land,  located  adjacent  to  the  above  described 
parcel  in  Salem,  marked  ^*  C  "  on  the  aforesaid  plan,  bounded  and  described 
as  follows :  — 

Beginning  at  the  end  of  the  stone  wall  on  the  shore  of  Spring  Pond,  about 
435  feet  northerly  from  the  boundary  line  between  Lynn  and  Salem,  being 
the  point  first  described  in  the  above  description  of  lot  ^  B  ";  thence  N.  63** 
£  z±i  along  said  wall  about  1520  feet  to  another  stone  wall ;  thence  N.  59**  W  =i= 
about  1400  feet  along  said  wall  to  Spring  Pond ;  thence  along  Spring  Pond  in 
a  southerly  direction,  about  1450  feet,  to  the  point  of  beginning. 

Also  the  right,  title  and  interest  of  said  Boston  Interurban  Realty  Trust 
in  a  parcel  of  land  marked  "  D  "  on  said  plan  adjacent  to  the  above  described 
parcel,  being  about  one  undivided  third  of  said  parcel.  Said  parcel  of  land 
marked  '^D^'  being  bounded  and  described  as  follows:  — 

Beginning  at  a  point  on  the  shore  of  Spring  Pond  in  the  wall  between 
parcel  "  C ''  and  "  D '',  thence  S.  59*^  E  rt  about  1400  feet  along  said  wall  to 
another  wall;  thence  N.  63°  E=t=  along  said  wall  about  830  feet  to  a  wall; 
thence  in  a  general  course  of  about  N.  29**  W  along  said  wall  3200  feet  db 
to  the  "Reservoir"  so  called  of  the  Town  of  Peabody;  thence  along  said 
Reservoir  about  275  feet  to  a  stone  wall  and  land  of  Town  of  Peabody; 
thence  along  said  wall  and  land  of  Town  of  Peabody  S.  20*^  W  d=  about  1340 
feet  to  Spring  Pond;  thence  along  Spring  Pond  in  an  easterly  and  southerly 
direction  to  the  point  of  beginning. 

PiTTSFIELD. 

Under  the  authority  of  section  113  of  chapter  75  of  the  Revised  Laws, 
rales  and  regulations  were  made  by  the  Board  on  Nov.  11,  1909,  for 
preventing  the  pollution  and  securing  the  sanitary  protection  of  the 
waters  of  Onota  Lake  and  its  tributaries,  used  by  the  city  of  Pittsfield 
as  a  source  of  water  supply. 
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Oct.  14,  1909. 
To  the  Board  of  Public  Works  of  the  City  of  PitUfield. 

Gentlemen:  —  The  State  Board  of  Health  received  from  you  on 
Sept.  17,  1909,  an  application  requesting  the  approval  by  the  Board  of 
the  taking  of  water  from  Onota  Lake  as  a  temporary  water  supply  for 
the  city  of  Pittsfield,  under  the  provisions  of  chapter  25,  section  35,  of 
the  Bevised  Laws,  and  in  response  to  this  application  has  caused  a  further 
examination  to  be  made  of  the  lake  and  its  surroundings. 

In  response  to  a  similar  application  made  last  year,  the  Board  approved 
the  use  of  Onota  Lake  as  a  temporary  source  of  water  supply  for  the  city 
of  Pittsfield,  but  suggested  that  the  water  be  drawn  from  the  southerly 
part  of  the  lake  instead  of  the  northerly  end,  as  then  proposed.  The 
plan  now  proposed  provides  for  taking  water  from  the  cove  close  to  the 
southerly  end  of  the  lake. 

An  examination  of  the  locality  shows  that  there  is  a  large  number 
of  laborers  engaged  in  construction  work  within  the  watershed  of  the 
lake  not  far  from  the  proposed  intake,  and  it  is  not  advisable,  under  the 
circumstances,  to  take  water  from  the  small  bay  at  the  southeasterly  end 
of  the  lake.  It  is  apparently  practicable  to  extend  the  intake  pipe  farther 
along  West  Street  and  take  water  from  the  southwesterly  end  of  the  lake, 
where  there  are  no  sources  of  pollution  in  its  immediate  neighborhood^ 
and  a  suitable  place  from  which  to  take  water  can  be  found  on  the 
easterly  shore  of  the  lake  half  a  mile  north  of  the  location  proposed. 
It  is  desirable  in  any  case  if  water  is  taken  from  this  lake  that  the  possible 
sources  of  pollution  within  its  watershed  be  inspected  and  danger  of  the 
contamination  of  the  lake  prevented  while  the  use  of  its  water  is  con- 
tinued. 

With  these  suggestions,  the  Board  approves  the  taking  of  water  from 
Onota  Lake  as  a  temporary  water  supply  for  the  city  of  Pittsfield,  under 
the  provisions  of  chapter  25,  section  35,  of  the  Revised  Laws. 

Oct.  14,  1909. 
To  the  Board  of  Public  Works  of  the  City  of  Pittsfield. 

Gentlemen;  —  The  State  Board  of  Health  received  from  you  on 
Sept.  11,  1909,  the  following  application  for  its  approval  of  the  use  of 
water  from  a  tubular  well  located  near  the  reservoir  on  Ashley  Brook 
as  a  source  of  water  supply  for  the  city  of  Pittsfield :  — 

The  Board  of  Public  Works  in  behalf  of  the  city  of  Pittsfield  hereby  asks 
the  permission  and  approval  of  your  Honorable  Board  to  use  the  water  from 
an  artesian  well,  known  as  well  No.  1  and  situated  above  the  easterly  end  of 
the  new  reservoir  on  Ashley  Brook,  as  an  additional  source  of  water  supply 
for  the  city  of  Pittsfield.  The  water  from  said  well  to  be  pumped  into  said 
reservoir. 
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The  Board  has  caused  the  locality  to  be  examined  by  one  of  its  en- 
gineers and  has  examined  the  results  of  analyses  of  samples  of  the  water. 
One  of  these  samples  collected  and  sent  in  by  your  board  soon  after  the 
completion  of  the  well  shows  that  the  water  at  that  time^  while  free  from 
organic  matter^  was  very  hard  and  contained  a  somewhat  larger  quantity 
of  iron  than  is  found  in  good  well  waters.  A  more  recent  analysis  shows 
improvement  in  respect  to  the  hardness  of  the  water  but  there  was  a 
considerable  quantity  of  organic  matter  present  in  this  sample  and  the 
quantity  of  iron  had  apparently  increased.  This  sample  may  have  been 
affected,  however,  by  the  construction  work  being  carried  on  about  the 
well. 

No  tests  of  the  probable  yield  of  this  well  appear  to  have  been  made 
as  yet,  and  the  information  available  is  not  sufiScient  to  enable  the  Board 
to  advise  you  definitely  as  to  the  probable  character  of  the  water  which 
this  well  will  furnish  or  the  quantity  that  it  will  yield  with  continued 
use.  The  Board  recommends  that  a  test  be  made  by  pumping  continu- 
ously from  the  well  for  a  period  of  two  weeks  or  more  at  as  great  a  rate 
as  practicable  and  that  samples  of  the  water  be  collected  for  analysis 
at  frequent  intervals,  while  pumping  is  in  progress. 

If  you  decide  to  make  this  test,  the  Board  will,  upon  the  receipt  of  a 
request,  cause  the  necessary  analyses  of  the  water  to  be  made  while  the 
test  is  in  progress  and  will  then  advise  you  as  to  the  use  of  this  well  as  a 
permanent  source  of  water  supply  for  the  city  of  Pittsfield. 

PlAINVILLE.  Phb^  4^  1909. 

To  the  Board  of  Water  Commianoners  of  the  Town  of  Plainvillef  Mr.  Joseph  F. 
Bkben,  Mr.  WnxiAM  H.  Nash  and  Mr.  W.  F.  Maintisn. 

Gbntlemen:  —  The  State  Board  of  Health  has  considered  your 
application  for  the  approval  of  the  use  of  certain  tubular  wells  located 
near  the  westerly  bank  of  the  Ten  Mile  River,  from  600  feet  to  1,170 
feet  north  of  West  Bacon  Street,  the  most  northerly  well  being  about 
600  feet  south  of  the  well  constructed  a  few  years  ago  as  a  source  of 
additional  water  supply  by  the  town  of  North  Attleborough,  and  has 
examined  the  results  of  analyses  of  samples  of  water  collected  during 
the  pumping  tests  made  since  November  24  last  and  at  other  times. 

An  examination  of  the  records  of  the  quantity  of  water  pumped  during 
the  various  tests  indicates  that  the  wells  would  probably  furnish  an  ample 
supply  of  water  for  the  requirements  of  the  town  of  Plainville.  The 
quality  of  the  water,  however,  while  in  most  respects  satisfactory,  is  un- 
favorably affected  by  the  presence  of  a  large  quantity  of  iron,  which  has 
not  shown  a  tendency  to  diminish  either  during  the  tests  or  the  subse- 
quent periods-  of  pumping  from  the  wells.    A  water  containing  so  large  a 
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quantity  of  iron  as  that  present  in  the  water  drawn  from  these  wells 
would  be  very  objectionable  for  many  domestic  uses^  and  the  Board  does 
not  at  present  approve  the  use  of  these  wells  as  sources  of  water  supply 
for  Plainville. 

Practically  all  of  the  samples  collected  from  the  wells  have  been 
slightly  turbid  and  a  small  quantity  of  fine  sediment^  apparently  com- 
posed of  very  fine  sand  or  silt,  has  deposited  from  them  after  standing. 
These  conditions  indicate  that  the  water  entering  one  or  more  of  the 
wells  is  derived  from  a  stratum  of  very  fine  material  and  that  the  well  or 
wells  so  located  have  not  yet  been  pumped  clear.  It  is  not  unlikely  that 
by  testing  the  wells  separately,  it  might  be  found,  by  shutting  off  one  or 
more  of  the  wells  furnishing  water  containing  iron,  that  water  of  good 
quality  can  be  obtained  from  the  others,  though  it  would  very  likely  be 
necessary  to  drive  additional  wells  in  order  to  secure  an  adequate  supply 
for  the  town.  While  no  provision  appears  to  have  been  made  for  the 
shutting  off  of  the  several  wells,  such  a  provision  is  a  very  desirable  one 
in  a  tubular  well  system,  and  it  would  be  best  to  equip  each  well  with  a 
suitable  gate,  by  means  of  which  it  can  be  separated  from  the  others.  In 
this  way  the  wells  can  be  examined  separately  and  the  character  of  the 
water  of  each  determined. 

The  Board  recommends  that  you  have  the  wells  examined  by  a  com- 
petent engineer  of  experience  in  matters  relating  to  ground  water  sup- 
plies, that  the  objectionable  wells,  if  any  are  found,  be  separated  from 
the  sjrstem  and  additional  wells  introduced  if  necessary.  The  Board  will 
assist  you  in  the  examination  of  the  wells  by  making  the  necessary 
analyses  of  the  water  of  the  separate  wells  and  will  again  consider  the 
question  of  the  approval  of  the  use  of  these  sources  when  the  further 
investigations  and  tests  suggested  have  been  made. 

Beading. 

Feb.  4,  1909. 
To  the  Board  of  Water  Commissioners  of  the  Town  of  Beading, 

Gentlemen  :  —  In  response  to  your  request  for  advice  as  to  whether 
the  results  of  the  investigations  thus  far  made  with  a  view  to  obtaining 
a  ground  water  supply  to  replace  the  present  sources  are  such  as  to 
warrant  a  continuance  of  those  investigations,  the  Board  has  caused  the 
localities  in  which  tests  have  thus  far  been  made  to  be  examined  by  its 
engineer  and  has  examined  the  information  presented  as  to  the  condition 
of  your  present  works  and  the  cost  of  rebuilding,  maintaining  and  oper- 
ating the  filters. 

Of  the  various  tests  thus  far  made  the  most  favorable  are  those  found 
in  the  neighborhood  of  a  small  tributary  of  the  Ipswich  Eiver  south  of 
that  stream,  about  a  mile  and  a  half  west  of  your  present  filter  gallery. 


No.  34.]  ADVICE  TO  CITIES  AND  TOWNS.  105 

It  appears  that  both  of  the  test  wells  thus  far  driven  in  this  locality 
penetrated  a  deep  stratum  of  porous  soil,  from  which  water  could  be 
pumped  freely  with  a  hand-pump.  The  soil  in  the  region  about  the 
wells  appears  to  be  coarse  and  porous  over  a  large  area^  and  taken  in 
comiection  with  the  character  of  the  soil  as  sliown  by  the  welk,  the  indi- 
cations are  favorable^  in  the  opinion  of  the  Boards  for  obtaining  water  in 
large  quantity  from  the  ground  in  that  locality. 

The  only  available  information  as  to  the  quality  of  the  water  is  that 
furnished  by  the  analyses  of  two  samples  collected  from  the  wells  before 
pumping  had  been  continued  for  a  su£Scient  length  of  time  to  obtain 
clear  water.  The  results  show,  however,  that  the  water  was  soft  and 
free  from  organic  matter  and  these  tests  indicate  that  water  of  excellent 
quality  can  be  obtained  from  the  ground  in  that  locality. 

It  appears  that  the  reconstruction  of  the  works  for  purifying  the  water 
taken  from  the  present  filter  gallery  has  become  necessary  and  that  you 
estimate  that  the  cost  of  rebuilding  the  filters  will  be  about  $13,000, 
while  the  cost  of  their  maintenance  will  amount  to  about  $1,000  per  year. 
It  wiU  still  be  necessary  with  the  new  filters  to  use  chemical  precipitants 
in  order  to  purify  the  water,  and  it  is  unlikely  that  even  with  the  best 
management  of  your  proposed  filters  the  water  would  be  equal  in  quality 
to  a  good  ground  water. 

If  a  water  supply  for  the  town  of  Beading  should  be  taken  from  the 
ground  in  the  region  in  which  your  recent  tests  were  made,  the  works 
would  probably  cost  somewhat  more,  in  the  beginning  at  least,  than  the 
works  necessary  for  purifying  the  water  of  your  present  filter  gallery, 
but  taking  into  account  the  cost  of  renewing,  maintaining  and  operating 
the  filters,  the  difference  would  not  be  great. 

Considering  the  objectionable  character  of  the  water  of  your  present 
sources  of  supply  and  the  decided  advantages  which  a  good  ground  water 
supply  would  have  over  that  of  your  present  sources,  even  after  filtration, 
the  Board  advises  that  you  continue  the  tests  by  driving  additional  wells 
in  the  neighborhood  of  those  already  put  in  near  Grove  Street,  about  a 
mile  and  a  half  west  of  the  filter  gallery.  If  the  additional  wells  show 
that  the  deep  stratum  of  porous  soil  penetrated  by  the  previous  tests 
underlies  a  considerable  area  in  this  locality,  the  next  step  will  be  to 
connect  together  a  number  of  the  wells  and  pump  from  them  continu- 
ously for  a  period  of  at  least  two  weeks  and  at  a  rate  of  as  much  as 
300,000  gallons  per  day,  to  obtain  more  definite  information  as  to  the 
yield  of  the  wells  and  the  quality  of  the  water. 

The  Board  will  assist  you  in  further  investigations  by  making  the 
necessary  analyses  of  water  and  will  give  you  further  advice  as  to  im- 
proving your  water  supply  when  the  results  of  the  further  tests  are 
available. 
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Shelburne   (Shelburne  Falls  Fire  District). 

June  3,  1909. 

To  the  Committee  on  Water  Supply  of  the  Shelhume  Falls  Fire  District,  Mr.  W.  S. 

Ball,  Secretary, 

Gentlemen:  —  The  State  Board  of  Health  received  from  you  on 
April  28,  1909,  a  commTinication  stating  that  the  investigations  as  to 
obtaining  a  ground  water  supply  for  Shelbume  Falls  have  been  discon- 
tinued for  lack  of  funds,  and  that,  since  the  results  of  the  tests  thus  far 
made  have  not  disclosed  any  source  from  which  a  supply  of  ground  water 
can  be  obtained  in  the  neighborhood  of  the  village,  your  committee  desires 
to  recommend  to  the  district  the  taking  of  water  from  Fox  Brook  to  be 
supplemented  with  water  from  Houghton's  Brook,  so  called,  when  an 
additional  supply  is  required. 

The  Board  has  caused  Fox  Brook  and  other  possible  sources  of  supply 
in  the  neighborhood  to  be  examined  by  its  engineer  and  has  considered 
the  available  information  relative  thereto.  While  the  tests  thus  far 
made  for  the  purpose  of  obtaining  a  ground  water  supply  have  not 
disclosed  any  place  from  which  an  adequate  supply  of  good  water  can  be 
obtained  in  the  neighborhood  of  the  village,  the  tests  have  not  yet  covered 
some  of  the  more  favorable  localities  and  consequently  do  not  show 
definitely  whether  an  adequate  supply  of  ground  water  can  be  obtained 
in  the  region  about  the  village  or  not. 

Of  the  various  sources  proposed  Fox  Brook  appears  to  have  advantages 
which  make  it  the  most  desirable  of  the  surface  water  sources  under  con- 
sideration, although  this  cannot  be  definitely  determined  until  a  more 
careful  study  has  been  made  both  of  the  Fox  Brook  watershed  and  the 
watershed  of  Houghton's  Brook  and  the  two  small  streams  northerly 
thereof.  The  watershed  of  Fox  Brook  apparently  contains  very  few 
dwelling  houses,  which,  the  Board  is  informed,  are  now  uninhabited 
and  can  be  purchased  by  the  village  if  desirable  at  a  very  small  cost.  The 
greater  part  of  the  watershed  is  wooded  and  with  reasonable  care  danger 
of  pollution  of  the  water  can  be  prevented.  The  water,  while  somewhat 
hard,  is  on  the  whole  of  good  quality  for  water  supply  purposes,  but  the 
quantity  of  water  that  would  be  furnished  by  the  natural  flow  of  the 
stream  would  probably  be  insuflScient  for  the  requirements  of  the  district 
in  the  drier  portion  of  the  year.  By  the  construction  of  a  reservoir  hold- 
ing about  6,000,000  gallons,  however,  it  would  be  practicable  to  obtain 
an  adequate  supply  of  water  from  that  source  for  all  reasonable  require- 
ments of  the  village.  The  watershed  has  not  been  examined  carefully  to 
determine  whether  a  suitable  reservoir  can  be  constructed  upon  the 
stream,  but  it  is  probable  that  a  site  can  be  selected  where  the  storage 
indicated  can  be  secured. 
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The  chief  objections  to  the  taking  of  water  from  Fox  Brook  for  the 
supply  of  the  Shelbume  Falls  Fire  District  are:  the  possible  danger  of 
pollution,  which  in  this  case  can  be  prevented  by  the  purchase  and  re- 
moval of  the  buildings  within  the  watershed  and  by  proper  inspection; 
and  the  difficulty  of  constructing  a  suitable  reservoir  of  the  size  indicated, 
from  which  an  excessive  quantity  of  water  will  not  be  lost  by  leakage. 
Experience  has  shown  that  reservoirs  constructed  for  the  storage  of  water 
upon  such  streams  as  Fox  Brook  have,  in  many  cases,  leaked  excessively 
and  such  sources  have  not  infrequently  been  found  inadequate  very  soon 
after  the  construction  of  the  works.  If  the  experience  of  Shdbume 
Falls  in  attempting  to  construct  a  reservoir  on  Fox  Brook  should  be 
similar  to  that  of  many  other  towns  and  districts,  it  would  be  much  better 
for  the  district  to  take  water  from  the  ground  even  at  a  considerable 
distance  from  the  village  than  to  attempt  to  develop  a  supply  from  Fox 
Brook.  Moreover,  a  good  ground  water  supply  would  not  only  be  more 
reliable  in  yield  and  much  less  difficult  to  protect  from  pollution  but 
would  furnish  water  of  better  quality  than  Fox  Brook. 

For  the  reasons  given  the  Board  believes  it  advisable  for  the  district 
to  secure  a  ground  water  supply  if  possible,  but  in  case  it  should  be 
impracticable  to  secure  a  suitable  ground  water  supply,  either  Fox 
Brook  or  Houghton's  Brook  used  in  connection  with  the  streams  lying 
just  north  of  Houghton's  Brook  would  probably  be  the  most  appropriate 
of  the  various  sources  that  are  now  available. 

SoMEKSET  (Wells). 

To  the  Board  of  Health  of  the  Town  of  Somerset.  ^^^'  ^'  ^®^®- 

Gentlemen  :  —  Your  attention  was  called  some  time  ago  by  this  Board 
to  the  need  of  a  supply  of  good  water  for  the  inhabitants  of  the  village 
of  Somerset.  The  Board  has  recently  made  a  further  examination  of 
numerous  wells  in  various  parts  of  the  village,  and  as  a  result  finds  that 
practically  all  of  them  are  grossly  polluted  by  sewage,  and  the  character 
of  their  waters  is  such  as  to  be  likely  to  be  very  injurious  to  the  health 
of  those  who  use  them  for  drinking. 

The  Board  again  reconmiends  that  steps  be  taken  by  the  town  without 
further  delay  to  provide  an  adequate  supply  of  good  water  for  the  use  of 
the  inhabitants  of  the  thickly  settled  portion  of  this  town. 

SOUTHBOROUGH.  ^VB.  4,  1909. 

To   the    Water   Supply    Committee^   Southhorough,   Mass.,   Messrs.    Bobebt    M. 
BuKNETT,  Chasles  L.  Faibbanks,  Paul  8.  Lincoln  and  Francis  Wuqht. 

Gentlemen:  —  The  State  Board  of  Health  received  from  you  on 
Dec.  15, 1908,  an  application  for  advice  as  to  a  water  supply  for  the  town 
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of  Southborough,  accompanied  by  a  plan  by  your  engineer,  showing  a 
proposed  piping  system  and  standpipe  for  suppljring  the  four  principal 
villages  of  the  town,  viz.,  Southborough  Center,  Fayville,  Southville  and 
Cordaville,  with  water  to  be  taken  from  the  ground  on  the  south  side  of 
the  Worcester  turnpike  about  half  a  mile  west  of  the  village  of  Fayville, 
and  on  the  southerly  side  of  the  Sudbury  Beservoir  of  the  Metropolitan 
Water  Works. 

It  appears  that  three  test  wells  have  been  driven  in  this  locality  to 
depths  ranging  from  21  to  31  feet^  each  of  which  penetrated  a  gravel 
stratum,  from  which  water  could  be  pumped  in  small  quantities  with  a 
hand-pump.  Tests  have  also  been  made  in  the  locality  known  as  BagleVs 
gravel  pit  on  the  westerly  side  of  the  Sudbury  Beservoir  south  of  the  New 
York,  New  Haven  and  Hartford  Bailroad  and  at  the  Buck  Farm  on  the 
easterly  side  of  the  reservoir  about  three-quarters  of  a  mile  north  of  the 
railroad.  At  the  gravel  pit  three  wells  were  driven  to  depths  of  20, 15  and 
10  feet  respectively,  but  it  is  reported  that  in  each  case  ledge  or  boulder 
was  finally  encountered.  The  tests  at  the  Buj3k  Farm  were  apparently 
unfavorable,  all  of  the  wells  striking  ledge  or  boulders  and  but  little 
water  being  obtainable  from  any  of  them. 

The  Board  has  caused  the  localities  indicated  to  be  examined  by  one  of 
its  engineers  and  samples  of  the  water  from  two  of  the  test  wells  near 
Fayville  and  one  in  the  gravel  pit  to  be  analyzed. 

The  water  of  all  of  these  samples  was  turbid  and  contained  much 
mineral  matter,  so  that  it  is  difiScult  to  judge  of  their  true  character. 
The  water  of  the  wells  at  the  location  near  Fayville  was  free  from  organic 
matter,  and  the  indications  are  that  water  of  good  quality  could  be 
obtained  from  the  groxmd  at  that  place.  The  water  of  the  well  at  Bagley's 
gravel  pit  showed  considerable  evidence  of  pollution,  and  the  indica- 
tions furnished  by  this  sample  are  not  favorable  for  obtaining  good  water 
in  that  locality. 

Begarding  the  quantity  of  water  obtainable  from  the  locality  near 
Fayville,  the  tests  thus  far  made  are  not  very  favorable  to  obtaining 
enough  water  there  for  the  requirements  of  Southborough.  On  account 
of  the  small  size  of  the  watershed  the  yield  of  wells  at  that  place  would 
be  dependent  largely  upon  the  quantity  of  water  which  would  filter 
through  the  ground  from  the  Sudbury  Beservoir,  but  as  the  wells  did 
not  furnish  water  very  freely,  the  indications  cannot  be  said  to  be 
favorable  for  obtaining  any  very  considerable  quantity  of  water  in  that 
way,  especially  at  times  when  the  reservoir  is  drawn  down. 

Considering  the  unfavorable  indications  furnished  by  these  tests,  the 
Board  does  not  recommend  the  construction  of  works  for  taking  water 
for  the  supply  of  Southborough  from  the  sources  indicated. 

There  appear  to  be  several  localities  at  a  somewhat  greater  distance 
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from  the  principal  villages  of  the  town  where  the  indications  are  favor- 
able for  obtaining  water  from  the  ground  in  considerable  quantity^  and 
the  Board  recommends  that  further  and  more  thorough  tests  be  made  at 
some  of  the  more  favorable  places  before  a  source  of  water  supply  for  the 
town  is  definitely  selected.  The  Board  will  assist  you  in  further  investi- 
gations by  making  the  necessary  analyses  of  water  and  will  give  you 
further  advice  when  you  have  the  results  of  further  investigations  to 
present. 

Stockbridob. 

DiO.  2,  1909. 
To  the  Stoekbridge  Boater  Company,  Stockhridge,  Mass, 

Gektlbhen  :  —  Complaint  has  been  made  of  the  character  of  the  water 
supplied  to  the  town  of  Stockbridge,  which  is  affected  at  times  by  a  dis- 
agreeable taste  and  odor  which  make  the  water  objectionable  for  drinking 
and  other  purposes,  and  in  response  to  this  request  the  Board  has  caused 
the  source  of  supply  to  be  examined  by  its  engineer  and  has  considered 
the  results  of  numerous  chemical  and  microscopical  analyses  of  the  water 
covering  a  period  of  many  years. 

The  results  of  these  examinations  show  that  the  water  is  affected  from 
time  to  time  by  the  pr^ence  of  large  numbers  of  microscopic  organisms, 
includiDg  Uroglena  and  Synura,  which  occur  principally  in  the  winter 
and  spring  seasons,  and  Anabsena,  which  is  ordinarily  most  abundant  in 
the  late  summer  and  early  fall.  All  of  these  organisms  are  known  to 
impart  to  water  a  disagreeable  taste  and  odor  when  present  in  considerable 
numbers,  such  as  have  been  found  in  the  waters  of  Lake  Averic.  The 
cause  of  the  presence  and  growth  of  these  organisms  in  the  waters  of 
ponds  and  reservoirs  is  not  known.  They  occur  in  greater  numbers  in 
polluted  ponds  and  reservoirs  and  in  those  which  are  shallow  and  contain 
considerable  quantities  of  organic  matter  in  their  bottoms  or  are  affected 
by  swampy  watersheds  tlian  in  reservoirs  which  are  free  from  organic 
deposits  and  are  fed  from  clean  watersheds.  The  watershed  of  Lake 
Averic  is  uninhabited  and  its  waters  are  not  polluted  by  sewage.  There 
is  a  small  swamp  on  the  watershed  and  considerable  organic  matter  on 
the  bottom  of  the  pond,  the  original  level  of  which  has  been  raised  by  a 
dam  at  its  outlet.  It  would  apparently  be  practicable  to  drain  the  swamp 
without  diflBculty,  but  to  remove  the  organic  matter  from  the  pond  itself 
would  involve  a  large  expense. 

The  best  practicable  plan  of  improving  the  quality  of  the  water  taken 
from  this  source  would  be  to  filter  it  through  sand,  and  there  is  no  doubt, 
in  the  opinion  of  the  Board,  that  this  water  can  be  effectually  purified 
by  filtration  and  aeration  so  that  it  will  be  at  all  times  free  from  objection- 
able taste  or  odor.  The  location  of  the  lake  at  a  level  considerably  above 
the  pumping  station  affords  a  favorable  opportunity  for  filtering  the 
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water  before  it  is  pumped  for  the  supply  of  the  town^  and  it  is  probable 
that  the  cost  of  the  necessary  filtration,  including  aeration,  would  not  be 
excessive. 

From  such  investigations  as  the  Board  has  made  it  does  not  seem 
likely  that  a  better  plan  can  be  devised  for  obtaining  a  supply  of  good 
water  for  the  town  of  Stockbridge  than  by  filtering  the  water  of  Lake 
Averic.  The  water  of  many  of  the  other  sources  in  the  neighborhood  of 
the  town  has  been  analyzed  in  previous  years,  but  the  resiQts  indicate  that 
these  waters  are  hard  and  consequently  less  desirable  for  water  supply 
purposes  than  the  water  of  Lake  Averic,  while  none  of  the  surface  water 
sources  appears  to  have  any  advantage  in  other  respects  over  the  latter 
source.   . 

Investigations  were  made  several  years  ago  with  a  view  to  obtaining  a 
supply  of  water  from  the  ground  in  the  valley  of  the  stream  below  the 
outlet  of  Lake  Averic,  and  other  sources  were  also  examined  for  a  similar 
purpose,  but  the  results  show  that  these  waters  were  affected  by  an 
excessive  hardness  which  would  make  them  objectionable  for  domestic 
purposes.  These  tests  have  not,  however,  covered  all  of  the  available 
places  in  the  region  about  Stockbridge,  and  it  is  possible  that  a  ground 
water  supply  might  be  obtained  at  some  point  where  it  would  be  unaf- 
fected by  the  limestone  which  is  the  source  of  the  hardness  of  these 
waters. 

The  Board  recommends  that  you  have  a  careful  examination  made, 
under  the  direction  of  an  engineer  of  experience  in  such  matters,  of  the 
practicability  and  probable  cost  of  purifying  the  water  of  Lake  Averic 
by  filtration  so  as  to  remove  the  disagreeable  tastes  and  odors  therefrom 
caused  by  the  organisms  which  appear  in  this  water  at  different  seasons  of 
the  year. 

Westpield  (Westfield  State  Sanatorium). 

Dec.  2j  1909. 

To  the  Board  of  Trustees  of  tlie  Westfield  State  Sanatorium,  Dr.  Hbnst  D. 

Ohadwick,  Superintendent. 

Gentlemen  :  —  In  response  to  your  request  for  an  examination  of  a 
group  of  tubular  wells  located  in  the  valley  east  of  the  buildings  of  the 
Westfield  State  Sanatorium  and  advice  as  to  the  use  of  these  wells  as 
sources  of  water  supply  for  the  institution,  the  Board  has  caused  the  wells 
and  their  surroundings  to  be  examined  and  samples  of  water  sent  in  by 
you  during  a  pumping  test  between  October  12  and  October  19  to  be 
analyzed. 

It  appears  that  five  wells  were  used  in  making  the  test,  all  of  which 
were  located  on  the  westerly  side  of  the  brook  a  little  over  200  feet  east  of 
the  highway  and  about  300  feet  from  the  nearest  of  the  institution  build- 
ings.    The  wells  are  located  from  30  feet  to  120  feet  from  the  brook 
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and  were  driven  into  porous  soil  at  depths  of  from  15  feet  to  20  feet.  The 
Board  is  informed  that  during  the  pumping  test  water  was  pumped  from 
the  wells  at  rates  varying  from  30^000  gallons  per  day  in  the  beginning  to 
80,000  gallons  per  day  during  the  last  twenty-four  hours.  The  records  of 
the  height  of  groxmd  water  before,  during  and  after  the  test  are  not 
very  complete  or  satisfactory,  but  they  indicate  that  the  water  fell 
rapidly  during  the  last  part  of  the  test  and  that  after  the  test  was  com- 
pleted the  recovery  of  the  water  table  was  very  slow.  These  conditions 
cannot  be  regarded  as  favorable  for  obtaining  here  a  sufficient  quantity 
of  water  for  the  supply  of  the  institution  if  the  amount  used  in  propor- 
tion to  the  population  is  as  great  as  in  other  institutions  in  the  State. 

The  analyses  of  samples  of  water  sent  in  daily  between  October  12 
and  18,  inclusive,  show  that  the  water  had  been  at  some  time  consider- 
ably polluted,  though  subsequently  well  purified  in  its  passage  through 
the  ground  before  entering  the  wells.  Most  of  the  samples  were  slightly 
turbid  and  contained  a  very  small  quantity  of  sediment,  and  the  quantity 
of  iron  present  was  larger  than  is  found  in  good  ground  waters.  While 
the  water  at  the  time  this  test  was  made  was  probably  safe  for  drinking, 
the  evidences  of  previous  pollution  and  the  presence  of  a  considerable 
quantity  of  iron  are  indications  that  its  quality  may  deteriorate  with 
continued  use.  The  pollution  of  the  water  is  very  probably  due  largely 
to  sewage  from  the  dwelling  house  near  the  highway  northwest  of  the 
wells,  though  it  may  be  due  in  part  to  polluted  water  from  the  brook 
finding  its  way  through  the  ground  to  the  wells. 

Under  the  circumstances,  the  Board  questions  the  desirability  of  these 
wells  as  sources  from  which  to  take  water  for  the  permanent  supply 
of  the  institution,  and  if  used  temporarily  the  water  should  be  analyzed 
at  frequent  intervals  in  order  that  its  use  may  be  discontinued  if  de- 
terioration occurs. 

Weston. 

Oct.  14,  1909. 
To  the  Weston  Water  Company,  Weston,  Mass,,  Mr.  Pbbgt  Wabbxn,  Fresident, 

Gentlemen:  —  In  response  to  your  request  of  Sept.  7,  1909,  for 
advice  as  to  taking  water  from  the  ground  near  Stony  Brook  a  short 
distance  below  Kendal  Green,  as  an  auxiliary  water  supply  for  the  town 
of  Weston,  the  Board  has  caused  the  locality  to  be  examined  by  its 
engineer  and  has  examined  the  results  of  observations  made  while  pump- 
ing from  a  group  of  eight  tubular  wells  in  this  locality  at  various  times 
between  August  28  and  September  15. 

The  results  of  the  pumping  tests  indicate  that  an  ample  quantity  of 
water  for  the  requirements  of  the  town  of  Weston  could  probably  be 
obtained  from  the  ground  at  the  location  selected.  Analyses  of  the  water 
collected  at  frequent  intervals  during  the  pumping  tests  indicate,  how- 
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ever,  that  this  water,  while  in  most  respects  of  good  quality  for  the  pur- 
poses of  a  public  water  supply,  would  be  likely  to  be  affected  by  the 
presence  of  an  excessive  quantity  of  iron,  which  would  make  it  objection- 
able for  many  domestic  purposes,  and  the  Board  cannot  recommend  the 
use  of  these  wells  as  sources  of  water  supply  for  the  town  of  Weston. 

The  soil  of  the  region  in  which  the  recent  tests  were  made  appears  to 
be  coarse  and  porous  over  a  large  area,  and  it  is  probable  that  ground 
water  which  will  not  be  affected  by  an  excess  of  iron  can  be  obtained 
from  some  place  in  this  region.  Considering  the  circumstances,  the 
Board  recommends  that  the  tests  be  continued  and  that  further  wells  be 
driven  in  this  region  with  a  view  to  obtaining  water  which  will  be  of 
good  quality  and  free  from  an  excess  of  iron. 

The  Board  will  assist  you  in  further  investigations,  if  you  so  request, 
by  making  the  necessary  analyses  of  the  water,  and  will  give  you  further 
advice  when  you  have  the  results  of  further  tests  to  present. 

Winchester. 

Tinder  the  authority  of  section  113  of  chapter  76  of  the  Eevised  Laws, 
rules  and  regulations  were  made  by  the  Board  on  April  1,  1909,  for 
preventing  the  pollution  and  securing  the  sanitary  protection  of  the 
waters  of  North  Eeservoir,  South  Reservoir  and  Middle  Reservoir  and 
their  tributaries,  used  by  the  town  of  Winchester  as  sources  of  water 
supply. 

In  addition  to  the  foregoing,  the  Board  has  advised  the  following 
cities,  towns  and  persons  relative  to  spring  waters,  waters  used  for  the 
supply  of  factories,  public  wells  or  wells  used  by  a  number  of  families ; 
but  as  these  matters  are  for  the  most  part  of  minor  importance,  the  com- 
munications of  the  Board  in  these  cases  have  not  been  printed.  Copies 
of  them  are  on  file  in  the  oflBce  of  the  Board. 

Arlington,  well  of  Standard  Jewelry  Company. 

Auburn,  well  at  Pondville  schoolhouse. 

Boston,  well  at  Boylston  Brewery. 

Cambridge,  weU  at  Harvard  Square. 

East  Bridgewater,  well  at  Beaver  School. 

East  Bridgewater,  ponds  used  for  supply  of  M.  V.  M.  camp. 

Fairhaven,  well  at  Wigwam  Beach. 

Framingbam,  well  in  Saxonville. 

Framingham,  water  supply  of  Framingbam  Shoe  Company. 

Goshen,  well,  of  H.  G.  Bennett. 

Grafton,  spring  in  Saundersville. 

Kingston,  well  at  Wappincr  School. 

Lakeville,  King  Philip  gpj^j^g. 
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Lawrence,  well  at  Central  Fire  Station. 

Lawrence,  well  on  Pleasant  Street 

LeiceBter,  LeiceBter  Polar  Spring. 

Littleton,  water  snpply  of  town  hall  and  drinking  fountain. 

Lynn,  well  of  Lydia  Pinkham  Medicine  Co. 

Lynnfield,  Sagamore  Spring. 

Mansfield,  well  at  Hartwell  School 

Marion,  wells. 

North  Reading,  well  at  railroad  station. 

Norton,  well  at  Wheaton  Seminary. 

Pahner,  wells  at  Thomdike  &  WiiB  Mill  Village. 

Peabody,  well  in  Wilson  Square. 

Plymouth,  Elder  Brewster  Spring. 

Plymouth,  well  of  George  Mabbett  &  Sons. 

Reading,  well. 

Reading,  well  of  0.  P.  Symonds  &  Sons. 

Rowley,  Hillcrest  Spring. 

Salem,  wells  of  G.  C.  Vaughn  Leather  Company. 

Seekonk,  well  of  Robert  S.  Brown. 

Springfield,  Bircham  Bend  Spring. 

Wareham,  well  at  almshouse. 

Westwood,  wells  in  Islington. 

Weymouth,  Crystal  Rock  Spring  (two). 

Winchendon,  well  of  William  Brown  &  Sons. 

Winchendon,  spring  of  Nelson  D.  White  &  Sons. 

Ice  Supplies. 

The  following  is  the  substance  of  the  action  of  the  Board  during  the 
year  in  reply  to  applications  for  advice  relative  to  sources  of  ice  sup- 
ply:— 

Dan  VERS. 

To  the  Board  of  Health  of  the  Town  of  Danvers.  8«"'-  2,  1909. 

Gentlemen  :  —  In  response  to  your  request  of  Aug.  10,  1909,  for  an 
examination  of  Putnam's  Pond,  which  is  used  as  a  source  of  ice  supply, 
and  advice  as  to  whether  the  ice  obtained  therefrom  is  suitable  for 
domestic  use,  the  State  Board  of  Health  has  caused  the  pond  and  its 
surroundings  to  be  examined  and  samples  of  the  water  and  ice  to  be 
analyzed. 

This  source  was  examined  in  1901  in  accordance  with  the  request  of 
the  board  of  health  of  Danvers,  and  after  the  examination  your  board 
was  advised  as  follows:  — 

■ 

As  a  result  of  its  investigations  the  Board  is  of  the  opinion  that  the  ice  of 
Putnam's  millpond,  as  formed,  cannot  be  safely  used  for  domestic  purposes, 
although  the  bottom  portion  of  the  ice,  when  it  is  clear  and  contains  no  par- 
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tides  of  foreign  matter,  might  safely  be  so  used.  The  only  safety  in  using 
such  ice  lies  in  a  proper  inspection  under  your  direction  and  control,  to  insure 
the  removal  from  the  ice,  when  it  is  harvested,  of  the  first  inch  that  forms 
upon  the  pond  and  all  of  the  ice  which  forms  above  the  first  inch,  whether  by 
snow  or  rain  or  flooding,  and  to  insure  the  rejection  of  all  ice  containing  par- 
ticles of  foreign  matter. 

The  Board  would  advise  that  no  ice  be  cut  in  the  immediate  neighborhood 
of  the  feeders  of  the  pond,  the  flow  from  which  may  cause  matters  to  become 
entangled  in  the  ice,  or  at  any  place  in  the  pond  where  the  water  is  shallow 
and  there  would  be  danger  that  weeds  or  organic  matters  from  the  bottom  of 
the  pond  might  be  taken  up  by  the  ice. 

It  appears,  from  information  fTirnished  the  Board  daring  the  recent 
examination  and  from  the  appearance  of  the  ice  taken  from  the  ice-house 
near  the  shore  of  the  pond,  that  the  recommendations  of  the  Board 
relative  to  the  treatment  of  this  ice  have  not  been  followed,  and  that  the 
thickness  of  the  ice  has  been  increased  by  flooding.  As  a  result  of  its 
recent  examinations  the  Board  sees  no  reason  to  change  the  advice  given 
in  its  previous  communication,  and  unless  the  recommendations  quoted 
above  are  to  be  strictly  followed,  the  use  of  ice  from  this  pond,  which 
is  greatly  exposed  to  pollution,  should  be  prevented. 

Lexington. 

To  the  Board  of  Health  of  the  Town  of  Lexington.  March  4,  1909. 

Gentlemen  :  —  In  accordance  with  your  request  for  an  examination 
of  ice  harvested  from  Simonds  Pond  and  Granger^s  Pond  in  Lexington 
during  the  past  winter,  the  Board  has  caused  samples  of  ice  from  these 
sources  to  be  examined  and  has  made  a  further  examination  of  the 
surroundings  of  the  ponds. 

The  results  of  the  analyses  show  that  the  ice  of  Simonds  Pond  con- 
tained a  somewhat  larger  quantity  of  organic  matter  than  is  found  in 
good  ice,  but  was  in  other  respects  of  good  quality,  and  it  is  probable,  in 
the  opinion  of  the  board,  that  it  can  safely  be  used  for  domestic  purposes. 

The  ice  of  Grangers  Pond  was  similar  in  quality  to  that  of  Simonds 
Pond,  and,  while  the  quantity  of  organic  matter  present  was  larger  the 
number  of  bacteria  found  was  smaller  than  in  the  ice  from  Simonds 
Pond,  and  under  the  circumstances  it  is  probable  that  this  ice  also  may 
safely  be  used  for  domestic  purposes. 

The  circumstances  affecting  the  quality  of  the  ice  taken  from  Granger's 
Pond  were  much  more  favorable  during  the  past  ver}'  dry  season  than 
they  are  likely  to  be  under  ordinary  conditions,  and  the  Board  cannot 
recommend  the  continued  use  of  Granger's  Pond  as  a  source  of  ice 
supply. 
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Simonds  Pond  is  very  shallow  and  under  the  conditions  existing  there 
last  fall  the  source  was  a  very  objectionable  one  from  which  to  take  ice 
for  domestic  purposes.  It  appears  that  the  pollution  of  this  source  has 
now  been  removed  and  it  is  probable  that  the  ice  taken  from  this  source 
may  safely  be  used  for  domestic  purposes  in  future,  but  it  will  be  im- 
portant to  reject  all  snow  ice,  including  the  first  inch  of  ice  forming  upon 
the  pond,  and  especially  to  reject  all  ice  from  this  source  containing 
particles  of  foreign  matter. 

Melbose.  liTov.  11,  1909. 

To  the  Board  of  Health  of  the  City  of  Melrose,  Classngb  P.  Holdek,  M.D., 

Chairman. 

Gextlemen:  —  In  response  to  your  request  for  an  examination  of 
Ell  Pond  in  Melrose  and  of  the  ice  taken  therefrom,  the  Board  has  caused 
the  pond  and  its  surroimdings  to  be  examined  and  samples  of  the  water 
and  ice  to  be  analyzed. 

The  watershed  of  the  pond  is  densely  populated,  but  the  district  is 
provided  quite  thoroughly  with  sewers  connected  with  the  north  metro- 
politan sewerage  system,  with  which  nearly  all  of  the  buildings  have  been 
connected.  The  pond  receives,  nevertheless,  considerable  pollution  from 
bams  and  other  buildings,  as  well  as  from  cultivated  areas  along  its  tribu- 
taries, and  its  water  contains  a  much  greater  quantity  of  organic  matter 
than  was  present  at  the  time  of  previous  examinations  made  at  the  request 
of  your  board  in  1901,  when  the  question  of  the  advisability  of  continuing 
the  use  of  this  pond  as  a  source  of  ice  supply  was  under  consideration. 

Examinations  of  the  ice  in  ice-houses  on  the  shore  of  the  pond  show 
that  it  consists  in  part  of  snow  ice,  and  analyses  show  that  the  snow 
ice  contains  a  much  greater  quantity  of  organic  matter  and  bacteria  than 
is  found  in  good  ice.  The  conditions,  on  the  whole,  are  found  to  be 
similar  to  those  which  existed  in  1901  when  you  were  advised  concerning 
the  use  of  ice  from  this  source  as  follows :  — 

Ell  Pond  is  situated  in  the  central  portion  of  Melrose,  and  receives  the 
drainage  from  a  territory  containing  a  dense  population,  and  is  evidently 
eonsiderably  polluted  by  sewage. 

Numerous  samples  of  ice  collected  from  various  parts  of  this  pond,  both 
daring  the  winter  just  passed  and  the  previous  winter,  have  been  analyzed  by 
the  Board;  and,  judging  from  the  results  of  all  its  examinations,  the  Board 
\s  of  the  opinion  that  the  ice  of  Ell  Pond,  as  formed,  cannot  be  safely  used 
for  domestic  purposes,  although  the  bottom  portion  of  the  ice,  when  it  is 
clear  and  contains  no  particles  of  foreign  matter,  might  safely  be  so  used. 

Under  the  existing  conditions,  the  only  safety  in  using  such  ice  lies  in  a 
proper  inspection,  under  your  direction  and  control,  to  insure  the  removal 
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from  the  ice,  when  it  is  harvested,  of  the  first  inch  that  forms  upon  the  pond 
and  all  of  the  ice  which  forms  above  the  first  inch,  whether  by  snow  or  rain 
or  flooding,  and  to  insure  the  rejection  of  all  ice  containing  particles  of  foreign 
matter. 

It  does  not  appear  that  the  recommendations  of  the  Board  as  to  the 
removal  of  snow  ice  and  the  first  inch  of  clear  ice  before  using  are  now 
followed^  since  all  of  the  ice  examined  in  the  ice-houses  near  the  pond 
was  found  to  have  a  layer  of  snow  ice  on  top  of  the  cake. 

As  a  result  of  its  investigations  the  Board  sees  no  reason  to  modify 
the  opinion  as  to  the  character  of  ice  taken  from  this  source  expressed 
in  the  reply  quoted  above.  The  Board  advises  that  the  use  of  ice  taken 
from  Ell  Fond  be  prevented  unless  the  ice  taken  from  this  source  shall  be 
properly  inspected  so  as  to  secure  the  removal  and  rejection  of  all  snow 
ice,  including  the  first  inch  of  ice  that  forms  upon  the  pond  and  all  ice 
containing  particles  of  foreign  matter. 


QUINCT.  jtoe   3,    1909. 

To  the  Board  of  Health  of  the  City  of  Quincy,  Mr.  Wiluam  J.  Walsh,  Chairman. 

Gentlemen:  —  In  response  to  your  request  for  an  examination  of 
the  ice  of  Manet  Lake  at  Hough's  Neck  and  advice  as  to  its  quality  the 
Board  has  caused  the  source  of  supply  to  be  examined  by  one  of  its  en- 
gineers and  samples  of  the  water  and  ice  to  be  analyzed. 

The  lake  is  small  and  very  shallow  and  has  a  very  limited  drainage 
area.  The  water  contains  an  excessive  quantity  of  organic  matter  and 
the  ice  harvested  from  the  lake  during  the  past  winter  contains  a  larger 
quantity  of  organic  matter  and  a  greater  number  of  bacteria  than  are 
found  in  good  ice.  It  is  not  advisable,  in  the  opinion  of  the  Board,  to 
use  this  ice  where  it  may  come  in  contact  with  food  or  drinking  water,  and 
the  Board  recommends  that  the  further  use  of  Manet  Lake  as  a  source  of 
ice  supply  be  discontinued. 

BOCKLAND. 
To  the  Board  of  Healih  of  the  Town  of  Bochland.  May  6,  1909. 

Gentlemen:  —  In  accordance  with  your  request  for  an  examination 
of  the  ice  from  Studley's  Pond,  Loud's  Pond  and  Cushing's  Pond,  so 
called,  located  in  the  town  of  Bockland^  and  advice  as  to  its  quality,  the 
Board  has  caused  the  ponds  and  their  surroundings  to  be  examined  and 
samples  of  the  water  and  ice  of  each  to  be  analyzed. 

The  watershed  of  Loud's  Pond  is  very  sparsely  inhabited  and  its  waters 
are  not  exposed  to  serious  danger  of  pollution.  The  water  is  highly 
colored  and  contains  a  large  quantity  of  organic  matter,  evidently  derived 
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from  contact  with  vegetable  matter  in  the  bottom  of  the  pond  and  the 
eztensive  swamps  within  its  watershed.  The  ice  also  contains  a  larger 
quantity  of  organic  matter  than  is  ordinarily  found  in  good  ice,  but  the 
number  of  bacteria  present  in  the  sample  analyzed  was  very  small,  and 
considering  the  circumstances  the  Board  is  of  the  opinion  that  the  ice 
of  this  pond  may  safely  be  used  for  domestic  purposes. 

Studley's  Pond  is  fed  in  part  by  the  stream  which  flows  from  Ix)ud's 
Pond  and  in  part  by  other  streams,  one  of  which  drains  part  of  the 
thickly  settled  portion  of  Rockland,  containing  a  dense  population.  The 
ice  taken  from  this  pond  during  the  past  year  was  probably  harvested 
under  more  favorable  conditions  than  would  ordinarily  be  the  case,  and 
it  is  probable  that  this  ice  can  safely  be  used  for  domestic  purposes  if 
the  first  inch  of  ice  that  formed  upon  the  pond  and  all  snow  ice  formed 
above  it  shall  be  removed  before  using,  and  all  ice  containing  particles 
of  foreign  matter  rejected.  This 'pond  is  not  a  desirable  source  of 
ice  supply  under  present  conditions  and  measures  should  be  taken  to  pre- 
vent danger  of  its  pollution  by  sewage  if  its  use  as  a  source  of  ice  supply 
ia  to  be  continued. 

The  water  of  Cushing's  Pond,  located  on  the  easterly  side  of  the  village, 
has  a  higher  color  and  contains  a  greater  quantity  of  organic  matter  than 
that  of  Loud's  Pond,  and  in  this  case  also  the  color  and  organic  matter 
are  doubtless  derived  largely  from  the  bottom  of  the  pond  and  from  the 
swamps  on  its  watershed,  but  Cushing's  Pond  receives  also  the  drainage 
from  a  considerable  part  of  the  densely  populated  portion  of  the  main 
village  and  the  same  conditions  affecting  the  use  of  ice  from  this  source 
should  be  observed  as  in  the  case  of  Studley^s  Pond. 

It  will  be  difficult  to  prevent  the  pollution  of  Studley's  and  Cushing's 
ponds  imless  a  sewerage  system  shall  be  constructed  in  the  village,  but 
unless  serious  danger  of  pollution  of  these  sources  during  the  period 
when  the  ice  is  forming  shall  be  prevented,  their  use  as  sources  of  ice 
supply  should  be  discontinued. 


In  addition  to  the  foregoing,  the  Board  has  advised  the  following  city 
and  towns  relative  to  sources  of  ice  supply. 

Maiden,  Swain's  and  Towner's  ponds. 
Williamstown,  reservoir  in  Flora  Glen. 
Winchendon,  mill  pond  of  Baxter  D.  Whitney  &  Son. 

Sewerage  and  Sewage  Disposal. 

The  foUoviring  is  the  substance  of  the  action  of  the  Board  during  the 
year  in  reply  to  applications  for  advice  relative  to  sewerage  and  sewage 
disposal :  — 
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Adams. 

June  3,  1909. 
To  the  Board  of  Health  of  the  Town  of  Adams. 

Gentlemen:  —  The  State  Board  of  Health  received  from  vou  on 
March  10^  1909,  an  application  for  advice  as  to  a  proposed  system  of 
sewerage  for  the  town  of  Adams,  accompanied  by  plans  and  a  report 
of  your  engineer,  Mr.  William  S.  Johnson,  describing  the  proposed 
works. 

The  plans  submitted  provide  for  a  system  of  pipe  sewers  to  collect  the 
sewage  of  the  town  into  a  main  sewer  and  convey  it  to  a  point  on  the 
westerly  side  of  the  Hoosick  Eiver,  close  to  the  boundary  line  of  the  city 
of  North  Adams,  where  it  is  proposed  to  purify  it  by  intermittent  fil- 
tration and  discharge  the  eflBuent  into  the  river.  It  is  not  expected 
that  the  sewers  will  all  be  built  in  the  beginning  but  that  portions  of  the 
system  will  be  constructed  from  time  to  time  as  they  may  be  required, 
and  until  such  time  as  purification  works  become  necessary  it  is  proposed 
to  discharge  the  sewage  through  a  temporary  outlet  directly  into  the 
Hoosick  Biver,  about  600  feet  north  of  Lime  Street. 

The  Board  has  carefully  examined  the  report  and  plans  submitted 
therewith,  and  has  considered  the  present  conditions  resulting  from  the 
discharge  of  sewage  and  manufacturing  waste  into  the  Hoosick  Biver  and 
its  tributaries  in  the  town  of  Adams,  and  the  probable  future  require- 
ments of  the  town  in  the  matter  of  sewerage  and  sewage  disposal. 

Up  to  the  present  time  sewers  have  been  constructed  in  various  parts  of 
the  town  which  discharge  either  directly  into  the  Hoosick  Biver  or  into 
its  tributaries  through  numerous  outlets.  These  outlets  are  in  many 
cases  located  in  close  proximity  to  dwelling  houses,  and  the  conditions 
about  them  are  very  offensive.  In  some  cases  sewage  is  discharged  into 
small  tributary  streams  which  become  dry  during  the  summer  months,  so 
that  these  streams  become  open  sewers  in  densely  populated  localities. 
During  the  year  1908  twenty-four  sewer  outlets  were  examined  and  in 
every  case  the  conditions  about  them  were  found  to  be  objectionable. 
Moreover,  there  are  several  factories  in  the  town,  from  all  of  which  both 
the  sewage  and  manufacturing  wastes  are  discharged  directly  into  the 
stream  without  treatment,  and  in  some  cases  these  wastes  are  verv 
foul. 

The  existing  sewers  have  not  been  constructed  with  a  view  to  making 
them  part  of  any  general  system.  Many  of  them  are  without  manholes 
and  some  of  them  receive  storm  water  as  well  as  sewage.  Very  little  in- 
formation is  available  concerning  them,  but  it  is  probable  that  some  of 
them  can  be  used  in  connection  with  the  proposed  new  system.     Others 
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will  have  to  be  replaced  by  new  ones,  although  in  some  cases  they  can 
continue  to  be  used  as  drains,  if  all  sewage  is  diverted  from  them. 

It  appears  to  the  Board  to  be  very  important  that  the  town  of  Adams 
should  proceed  without  delay  in  the  construction  of  the  proposed  main 
sewer  and  such  branches  as  may  be  necessary  to  intercept  the  sewage 
now  discharged  into  the  streams  within  the  town,  and  remove  it  to  some 
more  suitable  place  of  disposal.  The  general  method  of  sewerage  and 
sewage  disposal  presented  by  your  engineer  appears  to  the  Board  an 
appropriate  one  for  relieving  the  present  objectionable  conditions  and 
providing  adequately  for  the  collection  and  disposal  of  the  sewage  of 
the  town  for  a  reasonable  time  in  the  future. 

The  proposed  plan  of  discharging  the  sewage  temporarily  into  the 
Hoosick  Eiver  at  a  point  600  feet  north  of  Lime  Street  appears  to  the 
Board  to  be  a  permissible  one  under  the  circumstances,  and  it  is  probable 
that  that  method  of  disposal  can  be  continued  for  a  few  years  after  the 
construction  of  the  works  has  been  begun.  It  is  important,  however,  to 
secure  in  the  beginning  the  land  and  materials  necessary  for  the  purifica- 
tion of  the  sewage,  so  that  the  purification  works  may  be  constructed  as 
soon  as  the  increasing  pollution  of  the  river  makes  the  removal  of  the 
sewage  necessary. 

Owing  to  the  very  unsanitary  and  objectionable  conditions  which  now 
exist  in  the  town  of  Adams  and  which  cannot  be  improved  until  a 
sewerage  system  has  been  provided,  the  Board  recommends  that  the 
town  begin  the  construction  of  the  proposed  works  with  as  little  delay 
as  possible  and  that  a  sufScient  portion  of  the  main  sewer  be  constructed 
in  the  beginning  to  remove  all  existing  nuisances. 

Amesburt. 

Nov.  11,  1909. 
To  the  Board  of  Selectmen  of  the  Town  of  Amesbury, 

Gentlemen:  —  In  response  to  a  complaint  from  residents  of  Ames- 
bury  living  in  the  neighborhood  of  Congress  and  Kimball  streets  alleging 
the  existence  of  a  nuisance  caused  by  a  sewer  outlet  in  that  neighborhood, 
the  Board  has  caused  the  locality  to  be  examined  and  finds  that  a  con- 
siderable quantity  of  sewage  and  foul  drainage  is  being  discharged  into 
the  channel  of  a  small  brook  near  the  junction  of  the  streets  mentioned 
and  that  a  great  nuisance  is  caused  thereby. 

In  order  to  prevent  injury  to  the  public  health  from  these  conditions 
it  will  be  necessary,  in  the  opinion  of  the  Board,  to  prevent  the  further 
discharge  of  sewage  into  this  small  stream  or  its  tributaries.  There 
appears  to  the  Board  no  practicable  plan  of  preventing  this  nuisance 
except  by  removing  the  sewage  from  the  present  outlet  to  some  suitable 
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place  of  disposal.  There  are  other  localities  in  this  town  which  are 
greatly  in  need  of  sewerage,  and  the  Board  recommends  that  the  town 
again  take  up  the  plan  of  providing  a  general  system  for  the  collection 
and  proper  disposal  of  the  sewage  of  the  thickly  settled  portions  of  the 
town  and  dispose  of  these  nuisances  in  accordance  therewith. 

Amhebst. 

Oct.  14,  1909. 

To  the  Board  of  Health  of  the   Town  of  Amherst,  H.   G.  Bockwell,   M.D.^ 

Chairman, 

Gentlemen:  —  The  State  Board  of  Health  received  from  you  on 
September  7  an  application  for  advice  as  to  a  proposed  system  of 
sewerage  in  North  Amherst,  accompanied  by  a  sketch  showing  the  location 
of  the  proposed  sewers.  The  plan  provides  for  constructing  a  sewer 
from  a  point  in  Pine  Street  a  short  distance  east  of  Church  Street, 
through  Pine  and  Meadow  streets  and  across  vacant  land  north  of  Meadow 
Street  to  the  neighborhood  of  the  Mill  River,  where  it  is  proposed  to 
construct  one  or  two  large  cesspools  on  the  easterly  bank  of  the  stream 
north  of  the  highway  and  discharge  the  overflow  either  into  the  tail-race 
flowing  from  the  site  of  an  old  mill  or  directly  into  the  main  stream. 
As  shown  by  the  sketch  submitted  with  your  application,  there  are 
eighteen  houses  on  the  line  of  the  main  sewer  from  which  sewage  might 
be  discharged  into  it,  but  you  state  that  only  two  or  three  are  provided 
as  yet  with  bath-rooms  or  waterclosets,  although  others  are  likely  to  be 
so  provided  in  the  near  future  if  the  sewer  is  built. 

The  Board  has  caused  the  locality  to  be  examined  by  one  of  its  en- 
gineers and  has  considered  the  plan  presented.  The  proposed  sewer 
would  provide  a  method  for  collecting  and  disposing  of  the  sewage  of 
the  more  densely  populated  portion  of  the  village  of  North  Amherst,  and 
it  is  unUkely  that  the  small  quantity  of  sewage  that  would  be  discharged 
from  this  sewer  would  create  a  nuisance  in  the  stream  below  the  proposed 
outlet ;  but,  while  the  stream  passes  through  an  uninhabited  territory  for 
a  considerable  distance  below  the  proposed  outlet,  it  subsequently  flows 
through  the  village  of  North  Hadley  before  reaching  the  Connecticut 
Biver  and  it  is  not  desirable,  in  the  opinion  of  the  Board,  to  use  this 
stream  as  a  place  of  sewage  disposal  unless  the  sewage  shall  be  purified. 
The  proposed  cesspools  or  settling  tanks  would  not  be  likely  to  remove 
any  considerable  quantity  of  organic  matter  from  the  sewage  except  in  the 
beginning. 

The  best  plan  of  treating  this  sewage  would  be  to  apply  it  to  land, 
and  a  veiy  small  area  —  about  one-eighth  of  an  acre  —  would  be  adequate 
for  the  purpose  if  the  soil  consisted  of  sand  or  gravel  and  could  be 
properly  underdrained.     The  land  in  the  valley  of  the  river  near  the 
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proposed  Bewer  outlet  does  not,  however^  appear  to  contain  soil  adapted 
for  the  purpose^  and  in  order  to  purify  the  sewage  in  this  locality,  it 
would  be  necessary  to  construct  the  filters  artificially.  Gravel  or  sand  of 
suitable  quality  for  the  purpose  can  doubtless  be  obtained  at  no  great 
distance,  and  filters  whidi  will  purify  the  sewage  efBlciently  can  be  con- 
structed near  the  river  at  a  reasonable  cost.  In  this  way  a  satisfactory 
method  of  disposing  of  the  sewage  from  the  sewer  in  question  can  be 
provided  and  the  cost  woidd  not  be  excessive.  The  Board  recommends 
that  if  the  sewer  be  constructed  a  suitable  filter  bed  be  provided  for 
purifying  the  sewage  before  it  is  discharged  into  Mill  Biver. 

While  it  is  important  that  the  sewer  now  desired  in  North  Amherst 
be  constructed  as  soon  as  practicable,  it  is  very  important,  in  the  opinion 
of  the  Board,  that  before  this  work  is  begun  the  question  of  the  disposal 
of  the  sewage  of  other  thickly  settled  portions  of  the  town  be  given  im- 
mediate and  careful  consideration,  since  the  requirements  of  all  parts  of 
the  town  likely  to  need  sewerage  may  make  desirable  some  modification 
in  the  plan  now  under  consideration. 

An  examination  of  the  present  sewer  outlets  shows  that  the  so-called 
"north  outlet,^'  which  now  discharges  upon  the  ground  about  a  mile 
northwest  of  the  main  village,  is  a  serious  nuisance  and  that  odors  from 
it  are  noticeable  at  dwelling  houses  in  the  neighborhood.  The  sewage 
from  another  small  outlet  located  near  Dana  Street,  a  short  distance  west 
of  the  main  village,  discharges  into  a  depression  in  the  ground  and  forms 
an  offensive  open  cesspool,  which  is  very  objectionable. 

The  main  outlet  for  the  sewage  of  the  greater  portion  of  the  town 
discharges  into  Fort  Biver,  about  a  mile  and  a  half  southeast  of  the 
main  village.  This  outlet  was  built  apparently  about  eighteen  years  ago, 
and  the  Board,  after  considering  the  plans  presented  at  that  time,  ad- 
vised you  concerning  them  as  follows,  under  date  of  June  18,  1891 :  — 

The  State  Board  of  Health  has  carefully  considered  your  application  for 
advice  with  regard  to  the  disposal  of  the  sewage  of  that  portion  of  Amherst 
DOW  draining  through  the  Snell  and  Fearing  brook  sewers.  The  plan  which 
yoa  have  presented,  proposes  to  unite  the  sewage  from  these  two  systems  and 
convey  it  directly  to  Freshman  or  Fort  River  where  it  passes  through  land  of 
E.  Hastings,  not  very  far  above  the  New  London  Northern  B.  B. 

With  the  growth  of  the  town  it  will  probably  become  necessary  to  purify 
the  sewage  by  intermittent  filtration  through  land  before  it  is  discharged  into 
the  river,  but  for  the  present  the  Board  advises  that  the  sewage  be  passed 
through  a  properly  designed  settling  tauk,  the  outlet  pipe  of  which  turns  down 
at  its  entrance  so  as  to  allow  only  those  parts  of  the  liquid  which  lie  between 
the  deposits  at  the  bottom  and  the  floating  matter  at  the  surface,  to  enter  it 
and  be  discharged  into  the  river. 

The  tanks  should  be  provided  with  another  pipe  closed  by  a  gate  through 
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which  the  deposited  and  floating  materials  may  be  drawn  to  an  area  of  sandy 
land  at  a  lower  level,  where,  after  draining,  the  deposit  may  be  turned  under 
the  surface  or  otherwise  disposed  of.  This  tank  should  be  thus  flushed  out  as 
often  as  twice  a  week. 

An  examination  of  this  outlet  and  of  the  stream  below  shows  that 
the  settling  tanks  are  rarely  cleaned  out  and  do  not  remove  any  con- 
siderable quantity  of  suspended  organic  matter  from  the  sewage,  and 
that  paper,  rags  and  other  matters  from  the  sewage  have  been  collected 
in  large  quantities  on  the  sides  and  bottom  of  the  stream  below  the 
outlet. 

Analyses  of  the  water  show  that  the  river  is  becoming  very  badly 
polluted  below  this  outlet  and  it  is  evident  that  the  time  has  come  when 
more  effective  provision  should  be  made  for  preventing  the  pollution  of 
this  stream  by  the  sewage  of  the  town. 

It  appears  to  the  Board  very  important  for  the  interests  of  the 
town  that  the  further  pollution  of  Fort  River  be  prevented  and  the  other 
nuisances  caused  by  sewage  removed  as  soon  as  practicable,  and  the 
Board  recommends  that  the  town  take  up  at  once  the  question  of  sewer- 
age and  sewage  disposal  for  all  of  the  thickly  settled  districts,  including 
not  only  the  areas  in  which  sewers  have  already  been  built  or  which  are 
at  the  present  time  in  need  of  sewers,  but  also  the  areas  which  may  re- 
quire them  in  the  not  distant  future;  and  that  plans  be  prepared  for 
the  collection  and  proper  disposal  of  all  of  the  sewage.  This  work  should 
be  done  under  the  direction  of  an  engineer  of  experience  in  matters 
relating  to  sewerage  and  sewage  disposal,  and  the  Board  will,  upon  re- 
quest, give  you  such  information  and  assistance  as  it  can  in  the  progress 
of  the  work  and  will  advise  you  as  to  any  plan  for  the  collection  and  dis- 
posal of  the  sewage  that  you  may  desire  to  present. 

m 

Canton  (Massachusetts  Hospital  School). 

April  1,  1909. 

To  the  Trustees  of  the  Massachusetts  Hospital  School,  Canton,  Mass,,  Dr.  J.  £. 

Fish,  Superintendent, 

Gentlemen  :  —  The  State  Board  of  Health'  received  from  vou  on 
March  29  an  application  for  advice  as  to  a  proposed  system  of  sewage 
disposal  for  the  hospital,  accompanied  by  a  plan  showing  the  location 
of  the  proposed  sewer  and  filter  beds.  The  plan  provides  for  collecting 
the  sewage  from  the  hospital  buildings,  except  the  power  station,  and 
conveying  it  in  a  westerly  direction  to  filter  beds  to  be  located  near 
the  westerly  boundary  of  the  lands  owned  by  the  school,  where  it  is 
proposed  to  purify  it  by  intermittent  filtration.  Two  filter  beds  are 
shown  on  the  plan  submitted,  each  having  an  area  of  0.15  of  an  acre. 


No.  34.]  ADVICE  TO  CITIES  AND  TOWNS.  123 

The  Board  has  caused  the  locality  to  be  examined  by  one  of  its 
engineers  and  has  examined  the  plans  presented.  The  sewage  from 
the  institution  at  the  present  time  overflows  upon  the  ground,  where 
it  collects  in  a  pool  which  gives  oflf  a  very  offensive  odor,  noticeable  at 
the  hospital  buildings.  It  is  very  important  that  adequate  sewage  dis- 
posal works  be  provided  as  soon  as  possible. 

The  point  selected  for  the  location  of  the  disposal  works  is  distant 
more  than  1.000  feet  from  the  hospital,  and  the  soil  at  this  place  is 
evidently  of  good  quality  for  sewage  disposal  purposes.  There  are  no 
buildings  in  the  neighborhood  and  the  sewage  of  the  institution  can 
without  doubt  be  purified  satisfactorily  by  the  plan  submitted  until 
the  population  of  the  institution  becomes  considerably  greater  than  at 
present.  It  is  not  desirable,  however,  to  locate  the  filter  beds  so  near  the 
lands  of  the  adjacent  owners,  and  the  Board  recommends  that  the  filters 
be  located  as  much  as  200  feet  from  the  boundary  of  the  institution 
grounds.  There  is  already  a  considerable  growth  of  trees  between  the 
proposed  filtration  area  and  the  hospital  buildings,  and  the  Board  recom- 
mends that  additional  trees,  especially  evergreens,  be  planted  all  about 
the  area  to  screen  it  from  view. 


Dracut  (American  Woolen  Company). 

Deo.  15,  1909. 
To  the  American  Woolen  Company,  Boston,  Mass, 

Gentlemen:  —  The  State  Board  of  Health  received  from  you, 
through  your  engineer,  in  February,  1908,  a  communication  stating  that 
works  had  already  been  completed  for  the  purification  of  the  manufac- 
turing wastes  at  the  Beaver  Brook  mills,  at  Collinsville,  for  the  purpose 
of  preventing  the  pollution  of  Beaver  Brook,  and  requesting  the  advice 
of  the  Board  as  to  the  best  method  of  preventing  the  pollution  of  the 
brook  by  these  wastes  and  the  adequacy  for  this  purpose  of  the  works 
which  had  been  constructed,  and  in  response  to  this  request  the  Board 
has  caused  the  disposal  works  to  be  examined  by  its  engineer  and  samples 
of  the  manufacturing  wastes,  both  before  and  after  treatment,  to  be 
analyzed. 

These  examinations,  made  on  five  occasions  at  varying  intervals  in 
the  past  two  years,  show  that  the  works  were  then  purifying  satisfac- 
torily the  wastes  being  treated  by  them,  and  the  quantity  of  organic 
matter  in  the  effluents  discharged  from  the  underdrains  of  the  filters 
into  Beaver  Brook,  as  shown  by  the  albuminoid  ammonia,  is  less  than  is 
found  in  the  water  of  Beaver  Brook  above  the  mill.  The  condition  of 
Beaver  Brook  below  the  works  has  not  been  objectionable,  and  the  average 
quantity  of  organic  matter  found  in  the  water  at  the  time  of  these  exami- 
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natioDfi  has  been  the  same  as  the  quantity  found  in  the  water  above  the 
mill. 

The  examinations  of  the  settling  tanks  and  filter  beds  show  that  a 
large  portion  of  the  objectionable  organic  matter  contained  in  the 
manufacturing  waste  conveyed  to  the  disposal  works  is  removed  by 
sedimentation  in  the  settling  tanks.  These  tanks  have  contained  at  times 
a  large  deposit  of  sediment^  and  it  is  probable  that  by  emptying  the 
tanks  and  removing  the  sediment  which  accumulates  in  them  more  fre- 
quently a  larger  proportion  of  the  suspended  organic  matter  can  be 
removed  from  these  wastes  before  they  are  applied  to  the  filter  beds  than 
has  hitherto  been  the  case.  The  frequent  cleaning  of  the  settling  tanks  is 
of  great  importance  in  the  purification  of  these  wastes^  since  the  sus- 
pended matters  tend  to  clog  the  filters  and  reduce  the  rate  at  which  they 
can  be  operated,  besides  increasing  the  cost  of  operation  and  main- 
tenance. 

The  filter  beds  in  the  course  of  their  operation  have  become  somewhat 
uneven,  so  that  the  sewage  has  a  tendency  to  collect  in  pools,  causing  a 
portion  of  the  area  to  receive  a  large  quantity  of  the  waste  while  other 
portions  receive  little  or  none.  Such  a  condition  is  likely  to  cause  a 
decrease  in  the  eflSiciency  of  the  filters,  and  it  is  very  important  that  the 
filters  be  brought  to  an  even  grade  sloping  slightly  away  from  the  points 
at  which  the  liquid  is  applied  in  such  a  way  that  it  may  reach  evenly  all 
parts  of  the  filter.  The  trenches  in  winter  should  be  arranged  to  pro- 
duce a  similar  result. 

The  rate  at  which  the  filters  have  thus  far  been  operated  appears  to 
have  been  about  90,000  gallons  per  acre  per  day,  and  it  is  probable  that 
a  higher  rate  could  be  maintained  if  necessary.  It  is  desirable  that  the 
quantity  of  waste  discharged  upon  the  filters  be  measured  and  that  a 
record  of  the  measurements  be  preserved. 

The  method  now  in  use  for  purifying  the  wastes  from  this  mill  appears 
to  the  Board  the  best  practicable  one  for  preventing  the  pollution  of 
Beaver  Brook,  and  the  present  works,  while  properly  operated,  are,  in  its 
opinion,  adequate  for  the  treatment  of  the  quantity  of  polluted  manu- 
facturing waste  now  discharged  from  this  mill,  which  appears  to  amount 
to  about  400,000  gallons  per  day.  If  the  suggestions  herein  contained 
are  followed  it  is  likely  that  the  filters  will  continue  to  be  adequate  for 
present  needs  and  may  be  found  capable  of  purifjring  a  somewhat  larger 
quantity  of  waste  than  is  now  discharged  upon  them. 
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Hudson. 

July  1,  1909. 
To  the  Board  of  Selectmen  of  the  Town  of  Hudson, 

Gentlbmek:  —  The  State  Board  of  Health,  after  a  careful  exami- 
nation of  the  filter  beds  used  for  the  purification  of  the  sewage  in  the 
town  of  Hudson,  finds  that  they  ceased  in  the  latter  part  of  1908  to 
purify  the  sewage  satisfactorily  and  that  the  sewage  now  being  applied  to 
them  is  not  efiSciently  purified  before  it  is  discharged  into  the  Assabet 
Biver ;  and  the  Board,  in  accordance  with  the  provisions  of  Chapter  433  of 
the  Acts  of  the  year  1909,  hereby  requires  that  the  sewage  filters  be  so 
operated  as  to  purify  efficiently  the  sewage  applied  to  them. 

Aug.  25,  1909. 
To  the  Board  of  Public  Works  of  the  Town  of  Hudson, 

Gentlemen:  —  The  State  Board  of  Health  received  from  you  on 
August  13,  through  your  engineer,  a  plan  showing  a  proposed  extension 
of  the  sewage  disposal  works  of  the  town  of  Hudson,  which  provides 
for  the  construction  of  eight  new  filter  beds  having  an  aggregate  area  of 
2.8  acres,  increasing  the  number  of  filter  beds,  including  the  sludge  bed, 
to  24,  and  the  aggregate  area  to  10.2  acres.  Of  the  new  filter  beds, 
four,  having  an  aggregate  area  of  1.5  acres,  are  to  be  located  on  the 
easterly  side  of  the  present  filters,  and  four  smaller  beds,  having  an 
aggregate  area  of  1.3  acres,  on  the  westerly  side,  the  size  of  the  latter 
beds  having  been  limited  in  order  that  no  part  of  the  area  shall  come 
within  200  feet  of  Cox  Street. 

Three  lines  of  underdraias  are  shown  in  each  bed,  discharging  into 
the  main  underdrain,  which  passes  along  the  northerly  side  of  the  area 
and  connects  with  the  effluent  drain  leading  to  the  Assabet  Siver.  At  the 
points  of  connection  with  the  existing  underdraiu  it  is  proposed  to  pro- 
vide an  opportunity  for  the  collection  of  samples  of  the  effluent  of  each 
of  these  two  groups  of  filter  beds,  before  it  mingles  with  the  effluent 
from  the  other  filters.  The  depth  of  filtering  material,  as  shown  by  the 
plans,  is  to  be  about  5  feet. 

The  Board  has  caused  the  location  of  the  proposed  new  filter  beds 
to  be  examined  by  its  engineer  and  samples  of  the  soil  from  the  test 
pits  on  these  areas  to  be  analyzed,  and  has  considered  the  plans  presented. 

The  soil  at  the  location  of  the  proposed  filter  beds  is  quite  variable  in 
character,  but  much  of  it  beneath  the  surface  layers  of  loam  and  subsoil 
is  of  good  quality  for  the  purification  of  sewage.  Soil  of  good  quality  for 
the  purpose  is  also  found  in  the  higher  lands  adjacent  to  the  proposed 
filters,  and  in  the  opinion  of  the  Board,  with  proper  care  in  the  selection 
of  the  filtering  material  and  construction  of  the  works,  the  proposed 


126  STATE  BOARD  OF  HEALTH.  [Pub.  Doc. 

filter  beds  will  be  well  suited  for  the  purification  of  sewage  by  inter- 
mittent filtration. 

The  Board  has  also^  in  response  to  the  request  of  your  commission 
and  of  the  special  committee  of  the  town,  examined  carefully  the  condi- 
tion of  the  present  filters,  to  determine  the  extent  to  which  each  has 
been  clogged  by  the  excessive  quantity  of  fats  discharged  upon  them 
within  the  past  year,  and  as  to  the  best  method  of  restoring  these  filters 
to  such  a  condition  that  they  will  purify  properly  a  reasonable  quantity 
of  sewage. 

It  has  not  been  practicable  within  the  time  available  to  make  a 
thorough  examination  of  all  of  the  filters,  since,  under  existing  condi- 
tions, some  of  the  filters  are  completely  covered  with  sewage,  and  on 
some  of  the  others  standing  pools  remain  for  a  long  time  after  the  ap- 
plication of  sewage  has  ceased.  It  has  been  practicable,  however,  to  ob- 
tain samples  of  the  soil  at  various  depths  from  8  of  the  16  filters,  the 
beds  examined  being  the  following:  N"o8.  1,  3,  4,  5,  9,  10,  12  and  16, 
The  samples  of  soil  were  collected  in  all  cases  from  at  least  two  pits  in 
each  filter  bed,  and  the  results  show  that  the  sand  at  the  surface  and 
for  a  varying  distance  beneath  it  contains  a  large  quantity  of  fatty 
matter.  This  matter  is  evidently  derived  largely  from  the  wool  scouring 
waste  which  has  been  discharged  into  the  sewers  during  the  past  year. 
It  is  a  stable  body,  which  is  but  slowly  changed  or  destroyed  in  sand 
filters,  and  if  the  sand,  when  seriously  affected  with  this  matter,  were 
allowed  to  remain  on  the  filters,  a  considerable  period  of  time  would 
undoubtedly  elapse  before  the  filters  would  return  to  a  condition  in 
which  they  would  purify  the  sewage  eflfectually.  In  fact,  this  matter 
might  remain  in  the  filters  for  several  years  with  little  change. 

The  results  of  the  analyses  of  samples  from  the  beds  thus  far  examined 
indicate  that,  with  the  exception  of  bed  Xo.  5  at  least  from  3  to  6  inches 
in  depth  of  sand  will  have  to  be  removed  from  each  filter  before  it  can 
be  brought  into  a  serviceable  condition  for  the  purification  of  sewage, 
and  in  the  case  of  bed  No.  5,  the  removal  of  a  greater  depth  than  6  inches 
may  be  necessary. 

In  order  that  it  may  be  practicable  to  remove  the  clogged  sand  from 
the  present  filters  and  operate  them  at  a  sufficiently  low  rate  to  allow 
them  to  recover  their  efficiency  in  the  purification  of  sewage,  it  will  be 
essential,  in  the  opinion  of  the  Board,  to  enlarge  the  filtration  area,  and 
the  Board  recommends  that  the  construction  of  the  proposed  additional 
filters  be  begun  at  once. 

The  Board  will,  as  soon  as  practicable,  complete  the  examination  of 
the  remaining  filter  beds  of  the  present  group  to  determine  the  depth 
to  which  they  are  affected  by  organic  matter  and  fats,  and  the  amount 
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of  material  which  it  is  desirable  to  remove  from  them,  and  will  then  ad- 
vise you  more  definitely  as  to  the  treatment  of  these  filters. 

The  plan  of  the  proposed  additional  filter  beds  provides  for  the  con- 
nection of  the  imderdrains  with  the  existing  main  imderdrain  along  the 
northerly  side  of  the  beds  in  manholes,  in  which  provision  is  to  be  made 
for  the  collection  of  samples  of  the  effluent  of  the  proposed  new  beds. 
It  vrill  not  be  practicable^  however,  with  the  existing  arrangement  of  the 
underdrains  to  determine  very  definitely  the  character  of  the  effluent 
from  different  portions  of  the  present  filtration  area,  and  it  is  im- 
portant, in  the  opinion  of  the  Boards  to  re-arrange  the  outlets  of  the 
existing  underdrains  in  such  a  manner  that  separate  samples  of  the 
effluent  can  be  obtained  from  the  underdrains  of  each  of  the  four 
groups  of  the  present  filter  beds  which  drain  into  the  main  underdrain; 
that  is,  it  is  desirable  to  make  such  changes  in  the  main  underdrain 
that  a  sample  of  the  effluent  of  beds  Nos.  3,  7,  11  and  15  or  1,  5,  9  and 
13,  for  example,  can  be  obtained  separately  from  the  effluent  of  the  other 
groups.  With  this  arrangement  the  work  of  each  group  of  filter  beds 
and  if  necessary  of  each  filter  can  be  determined. 

The  Board  further  recommends  that  no  sewage  be  applied  to  the 
new  filters  imtil  the  efficiency  of  the  works  for  removing  fats  from  the 
wool  scouring  waste  has  been  definitely  determined  and  the  condition  of 
the  sewage  after  the  admission  of  this  waste  has  been  found  to  be  such 
that  it  will  not  be  likely  to  interfere  with  the  proper  operation  of  the 
new  filters. 

Oct.  14,  1909. 
To  the  Public  Works  Commission  of  the  Town  of  Httdson, 

Gentlemen  :  —  In  response  to  the  request  of  your  board  and  of 
the  special  committee  of  the  town,  received  Aug.  13,  1909,  for  an  exam- 
ination of  the  sewage  filters  of  the  town  of  Hudson,  to  determine  their 
condition  and  the  extent  to  which  each  had  been  clogged  by  the  exces- 
sive quantity  of  fats  discharged  upon  them  within  the  past  year,  and  as 
to  the  best  method  of  restoring  these  filters  to  a  condition  suitable  for 
the  proper  purification  of  sewage,  the  Board  has  caused  the  filter  beds  to 
be  examined  and  samples  of  the  soil  collected  at  various  depths  in  fifteen 
of  the  sixteen  beds  to  be  analvzed.  Filter  bed  No.  8  has  not  thus  far 
been  accessible  for  examination  at  the  times  the  area  has  been  visited. 

The  results  of  the  examination  show  in  general  that  fatty  matter  is 
present  in  excessive  quantity  in  the  surface  layers  of  all  of  the  filter  beds 
with  the  exception  of  Nos.  2  and  16.  In  beds  Nos.  1,  3,  4,  7,  9  and 
10  the  excess  of  fatty  matter  is  greatest  in  the  first  3  inches  and  it  is 
probable  that  by  the  removal  of  about  3  inches  of  surface  soil  from  these 
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filters^  they  can  with  proper  treatment  be  brought  into  satisfactory  con- 
dition. In  beds  Nos.  11^  12,  14  and  15  the  soil  for  a  depth  of  6  inches 
has  been  quite  thoroughly  mixed  and  fatty  matters  were  found  in  excess 
to  that  depth  in  these  filters.  It  will  be  necessary,  in  the  opinion  of  the 
Board,  to  remove  at  least  6  inches  from  each  of  these  filters  to  restore 
them  to  a  satisfactory  condition.  In  bed  TSo.  13,  judging  from  a  single 
test  pit,  there  is  a  layer  of  coarse  gravel  about  2  feet  in  depth  overlying 
fine  sand,  and  this  bed  appears  to  be  badly  clogged  at  the  junction  of 
the  coarse  and  fine  material.  When  the  fatty  matter,  which  apparently 
extends  to  a  depth  of  at  least  6  inches  in  this  bed,  is  removed,  it  will  be 
essential  to  break  up  the  stratification  at  the  junction  of  the  coarse  and 
fine  material.  In  bed  No.  14  the  depth  of  fatty  material  appears  to 
vary  considerably,  and  while  in  part  of  the  bed  it  does  not  apparently 
extend  to  a  greater  depth  than  3  inches,  in  another  part  the  fats  were 
found  in  excessive  quantity  at  a  depth  of  9  inches.  In  bed  No.  5  fatty 
matters  were  present  in  excessive  quantity  to  a  depth  of  a  foot,  and  it 
will  be  necessary  to  remove  at  least  that  quantity  of  material  from  this 
bed. 

The  Board  recommends  that  the  clogged  soil  be  removed  from  all 
of  the  beds  to  the  depth  herein  stated.  It  will  be  essential,  in  order  that 
this  work  may  be  done  properly,  that  it  be  carried  out  under  the  direction 
of  an  expert,  since  it  will  doubtless  be  found  that  there  is  considerable 
variation  in  the  depth  to  which  the  excessive  quantity  of  fat  has  penetrated 
in  the  different  beds,  and  it  is  very  important  that  all  of  the  material 
seriously  clogged  by  fat  be  removed.  After  the  removal  of  the  soil  con- 
taining excessive  quantities  of  fatty  matters,  it  should  be  replaced  by 
clean  sand  or  gravel  suitable  for  filtration,  and  care  should  be  exercised 
in  placing  this  material  in  the  beds  to  mix  it  carefully  at  the  point  of 
contact  with  the  old  material,  in  order  to  avoid  producing  stratification 
It  will  be  advantageous  in  restoring  the  material  to  the  beds,  after  the 
removal  of  the  clogged  sand,  to  use  material  as  fine  as  or  finer  than 
the  material  of  which  the  beds  are  composed. 

Oct.  14,  1909. 
To  the  Public  Works  Commissum,  Hudson,  Mass. 

Gentlemen:  —  The  State  Board  of  Health  received  from  you  on 
Sept.  27,  1909,  an  application  requesting  advice  as  to  the  quality  of 
the  wastes  which  may  reasonably  be  admitted  to  the  sewers  from  the  works 
of  the  Hudson  Worsted  Company,  and  in  response  to  this  request  the 
Board  has  caused  the  works  to  be  examined  and  samples  of  the  efl9uent  to 
be  analyzed. 

At  the  present  time  the  manufacturing  waste  from  the  works  of  the 
Hudson  Worsted  Company  consists  of  wool-scouring  liquor,  the  quantity 
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of  which  has  been  estimated  to  be  25,000  gallons  per  day.  This  waste  is 
collected  first  in  two  large  tanks,  in  which  it  is  treated  with  acid  and 
clay,  to  effect  the  separation  and  deposition  of  the  fatty  matters  present, 
after  which  the  waste  liquor  is  discharged  upon  four  filters,  constructed 
of  coarse  cinders  2  feet  in  depth,  the  effluent  from  which  it  is  proposed 
to  discharge  into  the  sewerage  system  of  the  town.  The  deposits  of  sludge 
resulting  from  the  treatment  in  the  tanks  are  discharged  upon  sludge  beds, 
of  which  there  are  six,  having  an  aggregate  area  of  about  900  square 
feet.  The  sludge  beds  are  constructed  of  sand  and  cinders  2  feet  in 
depth,  and  the  underdrains  are  also  designed  to  discharge  into  the  town 
sewers. 

Secent  analyses  of  the  wastes  before  treatment  and  after  passing 
through  the  tanks  and  filters  show  that  the  effluent  of  the  filter  beds  at 
this  time  was  alkaline  and  that  the  quantity  of  fatty  matters  present 
amounted  to  a  little  over  50  parts  per  100,000,  the  effluent  of  the  sludge 
beds  containing  apparently  a  much  larger  quantity  of  fatty  matter 
than  the  effluent  of  the  filter  beds. 

It  appears  to  the  Board  necessary  to  remove  a  greater  quantity  of  the 
fats  from  these  wastes  than  was  being  removed  at  the  time  the  examina- 
tion was  made.  It  is  probable  that  this  can  be  done  by  adding  a  greater 
quantity  of  acid  than  was  being  used  at  the  time  of  examination  and 
collection  of  the  samples.  The  Board  is  of  the  opinion  that  if  the 
quantity  of  fats  in  these  wastes  shall  be  reduced  to  25  parts  per  100,000 
they  can  reasonably  be  admitted  to  the  town  sewers.  Furthermore,  if  in 
the  process  an  excess  of  acid  is  used,  its  presence  in  the  effluent  of  the 
works  is  unlikely  to  cause  difficulty  in  the  operation  of  the  filter  beds  in 
tins  case,  so  long  as  it  does  not  at  any  time  exceed  100  parts  per  100,000 
and  the  effluent  of  the  works  does  not  exceed  150,000  to  200,000  gallons 
per  week.  The  determination  of  acidity  should  be  made  with  the  use  of 
methyl-orange  as  an  indicator. 

Lancaster  (Lyman  and  Industrial  Schools). 

Mabch  4,  1909. 

To  the  Board  of  Health  of  the  Town  of  Lancaster, 

Gentlemen:  —  In  response  to  your  request,  the  State  Board  of 
Health  has  examined  the  sewage  disposal  system  of  the  Industrial  School 
at  Lancaster  and  has  recommended  the  construction  of  suitable  filter  beds 
for  the  purification  of  all  of  the  sewage  of  that  institution.  A  copy  of 
that  communication  is  enclosed  herewith. 
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Mabch  4,  1909. 

To  the  Board  of  Trustees  of  the  Lyman  and  Indttstrial  Schools,  Lancaster,  Mass., 

Mrs.  EuzABETH  G.  Evans,  Secretary, 

Ladies  and  Gextlemen:  —  The  State  Board  of  Health  finds  as  a 
result  of  observations  of  the  disposal  of  sewage  at  the  Industrial  School 
for  Girls  at  Lancaster  that  the  present  filtration  area  is  inadequate  for 
the  purification  of  the  sewage  and  that  in  order  to  remove  the  local 
nuisance  now  existing  about  the  sewer  outlet  and  prevent  the  further 
pollution  of  the  neighboring  brook  and  the  Nashua  River  it  will  be  neces- 
sary to  provide  a  more  efficient  system  of  purification  works. 

The  plans  prepared  by  your  engineer,  Mr.  J.  J.  VanValkenburgh  of 
South  Framingham  and  presented  to  this  Board  about  two  years  ago,  pro- 
vided for  filter  beds  of  adequate  capacity  for  the  purification  of  all  of  the 
sewage  of  the  school.  If  it  is  deemed  desirable  for  any  reason  to  make 
changes  in  the  plans,  the  Board  will  give  the  matter  further  considera- 
tion if  you  so  request. 

The  Board  recommends  that  adequate  works  for  the  purification  of  the 
sewage  be  constructed  without  delay. 

Lenox. 

Deo.  2,  1909. 
To  the  Board  of  Selectmen  of  the  Town  of  Lenox. 

Gentlemen:  —  The  State  Board  of  Health  received  from  vou  on 
November  1,  through  your  engineer,  Mr.  William  S.  Johnson  of  Boston, 
an  application  for  advice  with  reference  to  proposed  plans  for  improving 
your  system  of  sewerage  and  sewage  disposal,  accompanied  by  a  report 
of  your  engineer  describing  the  present  conditions  of  the  sewerage  works 
of  the  town  and  the  plans  proposed  for  their  improvement.  These  plans 
are  summarized  in  the  report  as  follows :  — 

1.  Replace  about  two  miles  of  the  present  sewers  on  the  west  side  of  the 
town  with  cast-iron  pipe,  selecting  those  places  where  the  leakage  is  excessive 
as  determined  by  a  careful  inspection  of  the  manholes  during  times  of  storms. 

2.  Extend  the  main,  sewer  from  the  end  of  the  present  sewer  to  a  point  on 
the  easterly  side  of  the  ridge  east  of  the  Housatonic  River  in  Lee. 

3.  Construct  a  settling  tank  having  a  capacity  of  20,000  gallons. 

4.  Construct  five  acres  of  filter  beds,  properly  underdrained,  and  %  of  an 
acre  of  sludge  beds. 

The  Board  has  caused  the  locality  to  be  examined  by  its  engineer  and 
has  carefully  considered  the  plans  presented  and  the  information  avail- 
able as  to  the  condition  of  the  present  system. 

The  filters  and  irrigation  area  now  in  use  for  the  purification  of  the 
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sewage  of  the  town  of  Lenox  are,  in  the  opinion  of  the  Board,  inadequate 
for  the  purpose.  Very  little  of  the  sewage  is  purified  upon  tlie  filter  beds 
or  the  irrigation  area,  and  a  very  large  proportion  of  it  is  discharged  at 
nearly  all  times  directly  into  the  Housatonic  River  without  treatment. 

The  plan  proposed  by  your  engineer  for  improving  the  method  of 
bewage  disposal  provides  for  extending  the  main  sewer  from  the  present 
filter  beds  across  the  Housatonic  River  to  a  point  in  the  town  of  Lee  east 
of  the  high  gravel  ridge,  which  borders  the  easterly  bank  of  the  river 
south  of  Lenox  station,  and  for  purifying  it  there  by  intermittent  filtra- 
tion. 

The  area  which  it  is  proposed  to  use  is  well  situated  for  the  purpose, 
and.  while  the  soil  upon  parts  of  this  area  is  not  suitable  for  sewage 
purification,  your  investigations  show  that  gravel  and  sand  of  excellent 
quality  for  this  purpose  can  be  obtained  from  the  gravel  ridges  which 
border  it. 

The  attention  of  the  Board  has  also  been  called  to  another  area  of  land 
also  situated  in  the  town  of  Lee  east  of  the  Housatonic  River,  and  about 
a  mile  due  south  of  the  area  already  described.  An  examination  of  this 
area  indicates  that  it  is  so  located  that  its  use  as  a  place  of  sewage  disposal 
should  not  be  objectionable,  and  the  soil  upon  this  area,  judging  from 
surface  indications,  is  suitable  for  the  purification  of  sewage  by  inter- 
mittent filtration.  This  area  is  located  at  a  somewhat  greater  distance 
from  the  end  of  your  present  main  sewer  than  the  more  northerly  area 
described  above,  and  the  cost  of  conveying  the  sew^age  to  it  would  be 
somewhat  greater.  The  difference,  however,  is  not  likely  to  be  large 
and  may  be  offset  to  a  considerable  extent  by  a  smaller  expense  for  the 
preparation  of  filters  and  by  the  shorter  length  of  pipe  required  to  dis- 
pose of  the  sew^age  of  Lenox  Dale  when  sewei-s  shall  be  constructed  in  that 
village.  It  is  desirable  that  a  further  investigation  be  made  of  this 
area,  and  the  practicability  of  its  use  as  a  place  of  sewage  disposal  for 
I^nox  determined,  before  the  location  of  the  disposal  works  is  finally 
selected. 

It  is  evident,  from  measurements  of  the  quantity  of  sewage  flowing 
in  the  Lenox  sewers,  that  a  great  quantity  of  water  finds  its  way  into 
them  and  causes  considerable  interference  with  the  operation  of  the 
sewers  and  disposal  works.  Your  engineer  recommends  certain  measures 
for  the  prevention  of  leakage,  and  it  is  very  important,  in  the  opinion 
of  the  Board,  that  such  measures  be  taken  as  will  effect  a  large  reduc- 
tion in  the  quantity  of  surface  water  and  ground  drainage  which  now 
finds  its  wav  into  the  sewers. 

By  restricting  leakage  into  the  sewers  all  of  the  sewage  of  the  town 
can,  in  the  opinion  of  the  Board,  be  purified  efficiently  upon  an  area  of 
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filter  beds  of  the  size  proposed  if  proper  engineering  supervision  is  con- 
tinued in  the  design  and  construction  of  the  works. 

In  the  opinion  of  the  Board,  the  plan  presented  is  in  general  a  prac- 
ticable and  satisfactory  one  for  improving  the  system  of  sewerage  and  sew- 
age disposal  of  the  town  of  Lenox,  and  either  of  the  locations  suggested  for 
the  disposal  of  the  sewage  is  likely  to  be  satisfactory  for  the  purpose. 
The  Board  recommends  that  the  construction  of  the  system  be  begun 
as  soon  as  practicable. 

Maynaed  (American  Woolen  Company). 

To  the  American  Woolen  Company,  Maynatd,  Mass.  ^*C-  2,  1909. 

Gentlemen:  —  The  State  Board  of  Health  received  from  you  on 
Nov.  1,  1909,  through  your  engineer,  an  application  for  advice  as  to  a 
proposed  plan  of  enlarging  the  area  of  filters  used  for  the  purification 
of  the  sewage  from  the  dwelling  houses  located  in  the  neighborhood  of 
your  mills  at  Maynard. 

The  plans  provide  for  the  construction  of  seven  filter  beds  having  an 
aggregate  area  of  about  .7  of  an  acre,  which  are  to  be  located  about  300 
feet  east  of  your  present  filter  beds,  and  will  increase  the  total  area 
of  the  filters  to  about  one  acre.  The  soil  in  this  locality,  as  shown  b}^ 
test  pits,  is  for  the  most  part  coarse  and  porous  and  suitable  for  the 
purification  of  sewage  by  intermittent  filtration.  It  contains,  however, 
some  fine  material,  the  most  objectionable  of  which  it  is  understood  is 
to  be  removed  in  the  construction  of  the  beds. 

The  plans  provide  for  underdrains  beneath  the  filters  at  depths  of 
4  or  5  feet  beneath  the  surface  and  for  the  disposal  of  the  effluent  by 
discharging  it  upon  the  ground  south  of  the  filters,  where  it  will  find 
its  way  into  a  tributary  of  the  Assabet  Eiver,  which  discharges  into  the 
river  several  miles  below  Maynard. 

The  Board,  having  caused  the  locality  to  be  examined  by  its  engineer 
and  having  considered  the  plans  and  information  presented  therewith, 
is  of  the  opinion  that  the  plan  in  general  is  a  satisfactory  one  for  enlarg- 
ing the  area  of  filter  beds  and  providing  for  the  purification  of  all  of 
the  sewage  collected  from  the  district  in  Maynard  which  your  sewerage 
system  is  designed  to  serve. 

It  is  essential  that  the  improvement  in  the  care  of  the  beds  noticeable 
during  the  last  year  be  maintained,  and  that  the  sewage  be  applied  to 
the  filters  in  reasonable  quantities  and  at  proper  intervals,  allowing  the 
sewage  to  disappear  from  the  surface  of  each  bed  before  additional 
sewage  is  applied.  It  is  also  important  that  the  beds  be  cleaned  at 
frequent  intervals  after  drying  and  their  surfaces  kept  in  proper  condi- 
tion. 
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MONSON. 
To  the  Sewerage  Committee  of  the  Town  of  Monson,  Maboh  25,  1909. 

Gentlemen:  —  The  State  Board  of  Health  received  from  you  on 
March  19  an  application  for  advice  as  to  a  proposed  system  of  sewerage 
and  sewage  disposal  for  the  town  of  Monson,  accompanied  by  a  report 
and  plans  by  your  engineer,  Mr.  William  S.  Johnson  of  Boston,  de- 
scribing the  proposed  works. 

The  plan  provides  for  collecting  the  sewage  from  the  portions  of  the 
village  which  are  in  need  of  sewerage  at  the  present  time  and  for  convey- 
ing  it  by  gravity  to  filter  beds  to  be  located  in  the  sparsely  settled  dis- 
trict in  the  valley  of  the  brook  north  of  the  village  of  Monson,  where  it 
is  proposed  to  purify  the  sewage  by  intermittent  filtration  and  discharge 
the  efBuent  into  Chicopee  Brook.  In  addition  to  the  sewage,  it  is  pro- 
posed to  receive  into  the  sewers  the  manufacturing  wastes  which  now 
pollute  the  stream  badly  in  the  main  village  and  to  dispose  of  them  at 
the  purification  works  in  connection  with  the  sewage.  The  manufactur- 
ing wastes  are  to  receive  such  preliminary  treatment  at  the  factories  as 
may  be  necessary  to  remove  grease  and  other  matters  which  are  likely  to 
interfere  with  the  operation  of  the  sewers  or  filter  beds.  It  is  desired  to 
postpone  the  building  of  the  purification  works  and  to  discharge  the  un- 
treated sewage  temporarily  into  Chicopee  Brook  during  the  construction 
of  the  works. 

The  Board  has  caused  the  locality  to  be  examined  by  its  engineer 
and  has  examined  the  report  and  plans  presented  by  your  engineer, 
and  finds  that  the  proposed  works  are  of  adequate  capacity  to  provide 
satisfactorily  for  the  collection  and  disposal  of  the  sewage  of  those 
portions  of  Monson  now  requiring  sewerage  or  likely  to  require  it  for 
many  years  in  the  future.  The  works  are  also  adequate  for  the  removal 
and  disposal  of  the  objectionable  manufacturing  wastes  which  now 
cause  the  serious  pollution  of  the  stream  in  the  main  village.  These 
wastes  can  probably  be  disposed  of  more  efficiently  in  connection  with 
the  sewerage  system  of  the  tovm  than  in  any  other  way,  but  it  is  very 
important  that  the  recommendations  of  your  engineer  be  carried  out 
and  that  these  wastes  where  necessary  be  subjected  to  treatment  at  the 
factories  for  the  removal  of  grease  and  other  matters  which  might  inter- 
fere with  the  operation  of  the  sewers  or  disposal  works. 

Begarding  the  discharge  of  untreated  sewage  directly  into  Chicopee 
Brook  at  the  proposed  location  of  the  filter  beds,  the  Board,  after  an 
examination  of  the  conditions,  advised  you  last  year  as  follows :  — 

.  .  .  The  stream  is  already  polluted  to  a  considerable  extent  by  sewage 
and  manufacturing  wastes  from  the  village,  as  shown  by  chemical  analyses, 
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and  considering  the  circumstances  the  Board  is  of  the  opinion  that  it  is  not 
advisable  for  the  town  to  attempt  to  use  Chicopee  Brook  below  North  Monson 
as  a  permanent  outlet  for  its  sewage.  It  is  probable,  in  the  opinion  of  the 
Board,  that  it  will  be  permissible  to  discharge  the  sewage  from  the  village 
into  the  stream  temporarily  during  the  copstruction  of  the  works,  and  pos- 
sibly to  continue  the.  discharge  for  a  period  of  two  or  perhaps  three  years 
after  the  works  are  first  put  in  operation.  It  is  improbable  that  the  discharge 
could  be  allowed  to  continue  for  a  longer  time  than  three  years  without  creat- 
ing objectionable  conditions.  .  .  . 

The  quantity  of  water  flowing  in  the  "brook  is  so  small  that  a  very 
serious  nuisance  is  likely  to  be  created  if  any  considerable  quantity  of 
sewage  should  be  discharged  untreated  directly  into  the  stream,  but  the 
Board  believes  that  it  would  be  permissible,  as  stated  above,  to  discharge 
the  sewage  into  the  stream  during  the  construction  of  the  proposed  works 
and  until  the  sewage  of  a  considerable  part  of  the  village  has  been  col- 
lected into  the  system.  How  long  such  a  discharge  may  be  allowed  to 
continue  will  of  course  depend  upon  the  rapidity  with  which  the  system 
is  constructed  and  extended.  If  comparatively  few  of  the  sewers  are  con- 
structed in  the  beginning,  such  a  discharge  might  not  cause  seriously 
objectionable  conditions  for  several  years,  but  it  is  unlikely  that  this 
method  of  disposal  can  be  allowed  to  continue  for  more  than  three  years 
after  the  beginning  of  the  construction  of  the  works. 

The  filter  beds  for  the  disposal  of  the  sewage  are  to  be  constructed 
on  the  low  land  in  the  valley  of  the  brook  north  of  the  village  of  North 
Monson,  using  for  the  purpose  the  coarse  sandy  soil  found  in  the  ad- 
jacent hillsides.  The  location  is  a  satisfactory  one  from  a  sanitary  point 
of  view  and  the  soil  available  for  the  filter  beds  is  excellent  for  the  pur- 
pose. The  area  of  filter  beds  which  it  is  proposed  to  construct  in  the 
beginning  should  be  sufficient  for  the  requirements  of  the  town  in  the 
first  few  years  and  it  is  practicable  to  extend  the  area  of  filter  beds  as 
may  become  necessary  in  the  future. 

The  plan  as  a  whole  is,  in  the  opinion  of  the  Board,  an  appropriate 
one  for  the  collection  and  disposal  of  the  sewage  of  Monson,  and  the 
Board  l-ecommends  its  adoption  with  the  understanding  that  the  sewage 
may  be  discharged  temporarily  into  Chicopee  Brook  but  only  during  the 
construction  of  the  system  and  for  a  period  not  exceeding  three,  years. 
The  recommendations  herein  contained  are  made  upon  the  assumption 
that  the  works  are  to  be  constructed  in  the  near  future,  Should  their 
construction  be  postponed,  changes  in  the  conditions  affecting  the  streams 
in  and  boJow  Monson  mav  make  necessary  a  modification  of  these  recom- 
n-'endations. 
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MoNsoN  (Massachusetts  Hospital  for  Epileptics). 

Ocrr.  14,  1909. 

To  the  Trustees  of  the  Massachusetts  Hospital  for  Epileptics^  Palmer,  Mass,, 

Everett  Flood,  M.D.,  Superintendent. 

Gentlemen:  —  The  State  Board  of  Health  received  from  you  on 
Sept.  13,  1909,  an  application  requesting  its  advice  as  to  a  proposed 
plan  for  enlarging  the  sewerage  works  of  the  hospital,  accompanied  by 
a  plan  and  report  describing  the  proposed  works.  The  plan  presented 
provides  for  collecting  the  sewage  of  the  group  of  buildings  kno^Ti  as 
the  "  Farm  Group/'  located  about  3,000  feet  northwest  of  the  main 
group  of  hospital  buildings,  and  the  sewage  of  the  group  of  buildings 
now  under  construction,  known  as  the  "  Children's  Colony,'*  located  about 
3,500  feet  south  of  the  "Farm  Group"  and  2,000  feet  southwest  of 
the  main  group  of  buildings,  and  conveying  it  to  filter  beds  adjacent  to 
those  now  in  use  on  the  slope  of  a  hill  not  far  from  the  southerly  bank 
of  the  Quaboag  Eiver.  It  is  also  proposed  to  provide  a  by-pass  or  con- 
nection, by  which  the  sewage  of  the  main  group  of  buildings  can  be 
intercepted  above  the  flush  tank  on  its  way  to  the  present  filtration  area 
and  discharged  into  the  proposed  new  sewer,  so  that  the  sewage  from 
the  old  group  of  buildings  can  be  diverted  to  the  new  filtration  area 
if  desired.  A  dosing  and  flush  tank  is  also  to  be  constructed  on  the 
new  sewer,  in  order  to  provide  for  discharging  the  sewage  intermittently 
upon  the  filter  beds.  It  is  proposed  to  continue  the  use  of  the  small 
filtration  area  located  near  the  highway  from  Palmer  to  Monson,  now 
used  for  the  disposal  of  the  sewage  of  buildings  Nos.  1,  2  and  3  of  the 
'•'Farm  Group,"  and  to  use  these  beds  for  the  disposal  of  the  sewage 
from  buildings  Nos.  3  and  4  of  the  "  Farm  Group,"  in  which  it  is  under- 
stood that  there  will  be  at  no  time  more  than  25  persons.  ' 

The  additional  area  of  filter  beds  which  it  is  now  proposed  to  con- 
struct will  amount,  according  to  the  plans,  to  about  one  acre.  The  area 
will  be  divided  into  three  filter  beds,  having  areas  respectively  of  .42, 
.24  and  .32  of  an  acre  each,  and  it  is  proposed  to  underdrain  each  of 
the  filters  with  a  main  underdrain  and  laterals  about  37  feet  apart.  The 
highest  of  these  filters  will  be  at  elevation  355  and  the  lowest  at  elevation 
330,  as  compared  with  342  and  325,  the  respective  elevations  of  the 
highest  and  lowest  of  the  old  filters.  The  filter  beds  will  be  located  on 
the  side  of  a  hill,  the  soil  of  which,  so  far  as  can  be  judged  from  samples 
collected  from  a  gravel  pit  in  this  locality,  consists  of  fine  gravel  and 
c-oarse  sand,  well  suited  for  the  purification  of  sewage  by  intermittent 
filtration. 

The  Board  has  caused  the  locality  to  be  examined  by  one  of  its 
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engineers  and  has  considered  the  plans  and  information  presented  there- 
with. The  quantity  of  sewage  now  discharged  from  the  hospital  build- 
ingSy  as  indicated  by  the  amount  of  water  used  therein^  is  probably  a 
little  less  than  70,000  gallons  per  day,  but  with  the  completion  of  the 
^^ Children's  Colony'*  the  quantity  is  likely  to  increase  and  may  soon 
reach  100,000  gallons  per  day  or  possibly  a  somewhat  larger  amount. 

The  present  filtration  area,  which  consists  of  eight  beds,  having  an 
aggregate  area  of  a  little  less  than  .6  of  an  acre,  is  inadequate  for  the 
purification  of  all  of  the  sewage  at  present  discharged  from  the  hospital 
buildings.  These  filters,  which  are  not  underdrained,  have  been  over- 
worked and  evidently  considerably  clogged  at  the  surface  by  the  ex- 
cessive quantity  of  sewage  applied  to  them,  but,  in  the  opinion  of  the 
Board,  with  the  best  of  care,  this  area  would  not  be  sufficient  for  the 
purification  of  all  of  the  sewage  of  the  hospital. 

The  Board  is  of  the  opinion  that  the  plan  proposed  for  enlarging  the 
sewage  disposal  works  is  in  general  an  appropriate  one  for  the  purpose, 
and  if  the  filter  beds  are  properly  constructed  of  soil  of  the  character 
found  in  the  test  pit  upon  the  area,  they  will  be  adequate,  if  used  in 
connection  with  the  existing  filters,  for  the  present  requirements  of  the 
hospital,  including  the  buildings  of  the  new  '^  Children's  Colony,"  so 
called,  unless  the  quantity  of  sewage  shall  become  considerably  greater 
than  there  is  now  reason  to  anticipate. 

It  is  understood  that  difficulty  has  been  experienced  in  securing  the 
proper  maintenance  of  the  screen  at  the  dosing  tank,  and  it  is  desired 
to  discharge  all  of  the  sewage  directly  upon  the  filtration  area.  It  ap- 
pears to  the  Board,  however,  to  be  desirable  to  continue  the  use  of  a 
dosing  tank,  in  order  to  secure  intermittency  in  the  operation  of  the 
filters,  and  the  use  of  a  screen  is  desirable  to  avoid  possible  difficulty 
in  the  operation  of  the  tank. 

When  the  old  beds  were  constructed  underdrains  were  omitted,  since 
their  capacity  seemed  likely  to  be  adequate  for  the  requirements  of  the 
hospital  without  underdrainage  for  several  years.  As  soon  as  the  new 
beds  are  completed  and  available  for  use,  it  will  be  desirable  to  examine 
carefully  the  old  filter  beds  to  determine  their  condition  and  whether 
their  efficiency  can  be  materially  improved  by  providing  underdrains. 

New  Bedfohd.  g^  2,  1909. 

To  the  Hon.  William  J.  Bullock,  Mayor,  New  Bedford,  Mass. 

Dear  Sir  ;  —  The  State  Board  of  Health  received  from  you  on  Aug. 
14,  1909,  an  application  for  advice  as  to  eliminating  the  nuisance  ex- 
isting at  Clark's  Cove  in  the  city  of  New  Bedford,  in  which  you  outline 
two  general  plans  which  have  been  suggested  for  relief,  one  being  the 
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erection  of  a  bulk-head  and  the  filling  of  the  flats  at  the  head  of  the 
iDve  with  aahes  or  other  material^  and  another  the  transfer  of  the  sewage 
from  Clark's  Cove  to  an  outlet  at  the  foot  of  Cove  Street,  on  the  harbor 
tide  of  the  city. 

A  third  method  is  also  suggested  for  the  permanent  removal  of  the 
nuisances  existing  about  the  sewer  outlets  both  along  the  harbor  front 
of  the  city  and  in  Clark's  Cove,  by  constructing  intercepting  sewers  to 
collect  the  dry-weather  flow  of  sewage  from  the  existing  sewers  and  dis- 
iharge  it  into  the  bay  at  some  suitable  place  off  Clark's  Point. 

You  have  also  submitted  reports  of  the  city  engineer  describing  the 
existing  conditions  and  plans  for  a  general  system  of  sewage  disposal 
for  the  city  and  have  supplied  the  Board  with  plans  showing  the  location 
of  the  various  sewers  and  outlets. 

The  Board  has  caused  the  locality  to  be  examined  by  its  engineer  and 
y;as  carefully  considered  your  application  and  the  reports  and  plans 
presented.  There  can  be  no  question  as  to  the  very  serious  character 
of  the  nuisance  now  existing  at  the  head  of  Clark's  Cove  and  the  danger 
TO  the  public  health  from  the  offensive  deposits  of  sewage  sludge  and 
d.e  gross  pollution  of  the  water  along  this  thickly  populated  shore. 
Conditions  nearly  as  bad  exist  at  many  places  along  the  harbor  front 
There  the  sewers  of  the  city  discharge  into  the  docks  and  along  the  shores 
of  the  Acnshnet  Biver  and  New  Bedford  harbor.  It  appears  to  the 
Board  of  the  greatest  importance  to  the  health  of  the  city  that  these 
nuisances  be  removed  as  soon  as  possible  and  that  the  pollution  of  the 
shores  and  waters  about  the  city  be  effectively  and  permanently  relieved. 

The  plan  of  building  a  bulk-head  across  the  upper  end  of  Clark's 
Cove,  extending  the  sewers  beyond  it  and  filling  behind  it  with  ashes  or 
nther  material  is,  in  the  opinion  of  the  Board,  a  very  objectionable  one. 
The  cost  of  constructing  the  bulk-head  and  filling  the  flats  would  be 
very  large,  and  while  the  filling  was  in  progress  the  nuisance  would 
probably  be  greater  than  now.  The  use  for  filling  of  ashes  collected  from 
the  city  would  be  highly  objectionable,  since  such  wastes  usually  contain 
much  organic  and  other  objectionable  matter  of  various  kinds  and  the 
VLse  of  such  material  for  filling  would  have  a  tendency  to  make  the  con- 
ditions worse  than  they  are  at  the  present  time. 

Moreover,  if  a  bulk-head  should  be  built,  as  proposed,  there  is  little 
doubt  that  conditions  similar  to  those  now  existing  would  be  reproduced 
outside  the  bulk-head.  To  attempt  to  fiU  the  flats  without  constructing 
the  bulk-head  would  leave  the  conditions  practically  as  at  present. 

The  best  practicable  plan  of  preventing  the  nuisance  in  Clark's  Cove 
will  be  to  remove  the  sewage  therefrom  to  some  suitable  outlet  in  the 
bar. 
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It  is  very  improbable  that  a  suitable  outlet  can  be  found  in  Clark's 
Cove,  since  under  the  conditions  which  exist  there  the  movement  of  the 
sewage  is  likely  to  be  influenced  chiefly  by  the  winds,  and  the  prevailing 
winds  of  summer  would  tend  to  carry  sewage  discharged  at  any  point 
in  the  cove,  unless  possibly  at  its  outlet,  to  neighboring  shores. 

The  plan  of  collecting  the  sewage  now  flowing  into  Clark's  Cove  and 
conveying  it  across  the  narrow  peninsula  of  Clark's  Point  to  an  outlet 
at  the  foot  of  Cove  Street  is  also  an  objectionable  one.  The  present 
sewer  outlets  near  Cove  Street  cause  a  serious  nuisance  and  the  condi- 
tions would  inevitably  be  made  worse  if  the  large  quantity  of  sewage  now 
flowing  into  Clark's  Cove  should  be  discharged  at  any  point  in  that 
neighborhood. 

Investigations  by  the  city  engineer  show  that  it  is  practicable  to  collect 
all  of  the  sewage  of  the  city,  including  that  now  flowing  into  Clark's 
Cove,  at  some  place  near  the  southerly  end  of  the  city,  and  to  discharge 
it  into  the  bay  off  Clark's  Point,  where  it  will  be  mingled  with  a  large 
volume  of  sea  water,  and  there  is  no  reason  to  doubt  that  a  location  can 
be  found  where  the  discharge  of  the  sewage  will  be  unlikely  to  cause 
objectionable  conditions.  Such  a  plan  is,  in  the  opinion  of  the  Board, 
the  best  practicable  method  of  securing  effective  and  permanent  relief 
from  the  nuisances  now  existing  in  Clark's  Cove  and  elsewhere  about 
the  citv. 

* 

The  sewers  of  the  city  are  built  upon  the  combined  plan  and  it  will 
be  impracticable  to  build  an  intercepting  system  of  sufficient  capacity 
to  remove  the  entire  flow  in  the  sewers  at  times  of  heavy  rain;  but  it 
will  be  practicable  to  remove  all  of  the  dry-weather  flow,  including  a  part 
of  the  flow  at  the  beginning  of  storms,  and  thus  prevent  the  discharge 
of  sewage  into  the  waters  adjacent  to  the  city  at  all  times  except  during 
heavy  rains,  when  it  will  be  necessary  to  allow  a  portion  of  the  mingled 
sewage  and  storm  water  to  discharge  at  the  existing  outlets.  The  quan- 
tity of  sewage  that  it  will  be  necessary  to  dispose  of  in  this  way,  how- 
ever, will  be  small  and  it  is  unlikely  to  be  very  objectionable,  at  any 
point. 

It  is  desirable,  nevertheless,  in  the  opinion  of  the  Board,  for  the  city 
to  construct  its  sewers  and  drains  in  the  future  on  the  separate  plan 
and  also  to  separate  the  sewage  from  the  storm  water  in  the  areas  now 
served  by  combined  sewers.  Storm  water,  if  unpolluted  by  sewage,  can 
be  allowed  to  discharge  into  the  streams  and  waters  about  the  city  without 
danger  of  creating  a  nuisance.  The  city  is  favorably  situated  for  carry- 
ing storm  water  directly  into  the  harbor  or  into  Clark's  Cove  or  other 
tributaries  by  means  of  street  gutters  and  comparatively  short  storm 
water  drains  of  email  size.     The  separation  need  not  be  very  costly  if 
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begun  without  delay  and  will  in  the  end  aid  materially  in  the  economical 
and  efficient  disposal  of  the  sewage. 

The  Board  recommends  that  the  city  begin  as  soon  as  practicable  the 
cx)n8tniction  of  a  general  system  of  sewage  disposal  which  will  provide 
adequate  means  for  the  removal  of  the  sewage  from  the  present  outlets 
both  in  Clark's  Cove  and  in  New  Bedford  harbor  and  the  Acushnet  River 
to  some  suitable  outlet  into  the  sea. 

Before  the  construction  of  works  adequate  for  the  permanent  relief 
of  existing  nuisances  can  be  begun,  it  will  be  necessary  to  prepare  de- 
tailed plans  of  the  proposed  sewers  and  other  necessary  works,  and 
it  is  important  also  to  study  further  the  question  of  the  most  suitable 
outlet  or  outlets  for  the  sewage.  The  Board  recommends  that  if  possible 
the  city  begin  these  investigations  and  the  preparation  of  plans  during 
the  present  year,  in  order  that  unnecessary  delay  in  beginning  the  con- 
stniction  of  the  works  may  be  avoided. 

North  Attleborough. 

June  10,  1909. 
To  the  Sewerage  Committee  of  the  Town  of  North  Attleborough, 

Gentlemen:  —  The  State  Board  of  Health  received  from  you  on 
May  1,  1909,  an  application,  under  the  provisions  of  chapter  269  of  the 
Acts  of  the  year  1909,  for  the  approval  of  a  proposed  system  of  sewerage 
and  sewage  disposal  for  the  town  of  North  Attleborough  which  provides 
for  the  purification  of  the  sewage  upon  filter  beds  located  in  Attleborough 
on  land  lying  westerly  of  the  Attleborough  Branch  Bailroad,  so  called, 
and  between  said  railroad  and  the  Ten  Mile  River  and  within  a  distance 
of  1,500  feet  of  the  North  Attleborough  town  line,  as  provided  in  chapter 
448  of  the  Acts  of  the  year  1908 ;  and  in  accordance  with  the  provisions 
of  said  chapter  269  the  State  Board  of  Health  gave  a  hearing  upon  the 
proposed  plans  at  its  office,  Boom  143,  State  House,  on  May  6,  1909. 
after  giving  notice  of  the  hearing  by  publishing  the  same  in  newspapers 
circulating  in  the  towns  of  North  Attleborough  and  Attleborough  and 
after  notice  in  writing  to  the  selectmen  of  the  town  of  Attleborough. 

At  this  hearing  no  person  appeared  to  object  to  the  approval  of  the 
plans  presented.  After  the  hearing  the  Board  voted  to  approve  the 
proposed  system  of  sewerage  and  sewage  disposal  as  shown  upon  the  plans 
submitted,  the  general  plans  of  the  system  of  sewers  and  the  disposal 
works  being  shown  upon  four  sheets  bearing  respectively  the  following 
titles :  — 

No.  Attleboro  Sewerage  System.  Plan  showing  Lateral  and  Intercepting 
Sewers  and  Location  of  Disposal  Plant.  Scale  1  Inch  =  500  Feet.  June 
1908.    F.  A  Barbour,  Engineer. 
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No.  Attleboro  Sewerage  System.  Plan  showing  Qeneral  Arrangement  of 
Disposal  Area.    Scale  1  Inch  =  40  Feet.    June  1908.    F.  A.  Barbour^  Eng'r. 

No.  Attleboro  Sewerage  System.  Plan  showing  Details  of  Settling  Basins. 
Scale  %  Inch  =  1  Foot.    June  1908.    F.  A.  Barbour,  Engineer. 

No.  Attleboro  Sewerage  System.  Plan  showing  Test  Pits  near  Attleboro 
Line,    Scale  1  Inch  =  80  Feet.    June  1908.    F.  A.  Barbour,  Eng'r. 

A  copy  of  the  advice  of  the  Board  relative  to  the  proposed  plans  of 
sewerage  and  sewage  disposal  of  the  town  of  North  Attleborough  ad- 
dressed to  your  committee  under  date  of  Oct.  1,  1908,  containing  certain 
recommendations  as  to  carrying  out  these  proposed  plans,  is  appended 
hereto. 

Norwood  (Winslow  Brothers  &  Smith  Company). 

Dsa  2,  1909. 
To  Winslow  Bbothxrs  &  Smith  Company,  Norwood,  Mass. 

Gentlemen:  —  During  a  period  of  several  years  experiments  have 
been  made  from  time  to  time  upon  the  purification  of  the  waste  dis- 
charged from  your  tannery  at  Norwood  into  Hawes  Brook,  a  tributary 
of  the  Neponset  River.  These  experiments  have  8ho\ni  that  the  manu- 
facturing waste  from  your  works  can  be  purified  satisfactorily  by  sedi- 
mentation and  intermittent  filtration  through  filters  of  sand  or  gravel 
about  5  feet  in  depth,  operated  at  a  rate  of  about  75,000  gallons  per 
acre  per  day,  as  you  have  already  been  advised. 

The  experiments  of  the  Board  further  show  that  with  settling  tanks 
properly  designed  and  maintained,  the  settled  refuse  can  be  applied 
to  trickling  filters  at  a  rate  of  about  1,000,000  gallons  per  acre  per  day 
and  an  effluent  secured  which,  after  further  sedimentation,  can  be  purified 
on  sand  filters  at  a  rate  about  twice  as  great  as  would  be  the  case  without 
the  use  of  the  trickling  filter.  Either  of  these  methods  would,  with 
works  properly  constructed  and  maintained,  produce  an  effluent  which 
would  not  produce  a  nuisance  when  discharged  into  the  Neponset  River. 

Your  present  filter  beds  contain  much  fine  material  unsuited  to  the 
purification  of  sewage  by  intermittent  filtration,  as  shown  by  analyses 
of  samples  of  the  filtering  material.  Their  inability  to  purify  large 
quantities  of  the  waste  is  further  shown  by  experience  in  their  operation. 
In  order  to  secure  efficient  results  at  as  high  a  rate  as  practicable  with 
sand  and  gravel  filters,  these  filters  will,  in  part  at  least,  require  recon- 
struction. 

A  part  of  the  waste  discharged  from  your  works  consists  of  polluted 
water  which  has  been  used  in  the  scouring  and  rinsing  of  wool.  The 
scouring  waste  doubtless  contains  considerable  fat,  and  it  is  advisable  that 
it  be  kept  separate  from  the  other  wastes  and  treated  for  the  removal 
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of  fats,  when  it  may  then  be  mingled  with  the  other  wastes  for  final 
purification.  The  water  used  in  rinsing  the  wool  is  still  being  discharged 
into  the  brook  and  not  used  for  other  processes  in  the  f actory,  as  was 
proposed  two  years  ago. 

The  Board  advises  that  the  construction  of  works  adequate  for  the 
proper  purification  of  all  of  the  waste  from  your  factory  be  begun  with- 
out further  delay.  They  should  be  designed  and  constructed  under  the 
supervision  of  an  engineer  of  experience  in  matters  relating  to  sewage 
disposal,  and  the  engineer  and  chemist  of  the  Board  will  furnish  your 
engineer  with  such  information  as  they  have  collected  relative  to  the 
disposal  and  purification  of  wastes  such  as  those  discharged  from  your 
factory. 

Palmer. 

Mabch  24,  1900. 

To  the  Sewerage  Committee  of  the  Town  of  Palmer,  Mr.  Geoboe  £.  Clouoh, 

Chairman. 

Gentlemen:  —  The  State  Board  of  Health  received  from  you  on 
March  3,  1909,  the  following  application  for  advice  as  to  a  proposed 
system  of  sewers  for  the  northerly  part  of  the  village  of  Palmer :  — 

The  eommittee  appointed  at  the  last  annual  meeting  of  the  town  of  Pahner 
and  instructed  to  procure  a  plan  for  a  system  of  sewers  for  the  North  part 
of  the  Depot  Village  of  Palmer  submit  a  plan  for  your  approval.  Accord- 
ing to  the  plans  and  specifications  it  is  our  intention  to  have  the  sewer  take 
care  of  house  sewage  and  surface  water.  We  therefore  respectfully  request 
that  your  honorable  Board  will  act  upon  this  matter  at  as  early  a  date  as 
possible  to  enable  the  committee  to  report  at  our  next  annual  town  meeting 
in  March. 

The  plan  submitted  provides  for  the  collection  of  the  sewage  and 
storm  water  from  the  northwestern  part  of  the  village  of  Palmer  and 
discharging  it  into  the  Quaboag  Biver  at  two  outlets,  one  to  be  located 
about  1,000  feet  below  the  point  where  the  river  is  crossed  by  the  Boston 
&  Albany  Bailroad,  and  the  other  about  3,500  feet  farther  down  stream, 
following  the  course  of  the  river,  and  about  1,000  feet  from  the  Wil- 
braham  Boad  bridge.  It  is  understood  that  it  is  proposed  to  begin  the 
construction  of  the  sewers  which  will  discharge  at  the  easterly  outlet 
during  the  present  year  and  that  the  construction  of  the  sewers  which 
will  discharge  at  the  westerly  outlet  will  be  postponed  to  a  later  time. 
The  sewage  is  to  be  discharged  directly  into  the  river  at  all  times  without 
purification. 

The  Board  has  caused  the  locality  to  be  examined  by  one  of  its  en- 
gineers and  has  examined  the  plans  presented  and  the  records  of  exam- 
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inations  as  to  the  effect  of  the  discharge  of  sewage  into  the  Quaboag 
Biver  from  the  sewer  outlets  constructed  in  previous  years. 

Plans  for  a  system  of  sewerage  for  the  village  of  Palmer  were  first 
considered  by  the  Board  in  1892.  The  plans  then  submitted  provided 
for  the  construction  of  a  separate  system  of  sewers  with  an  outlet  into 
the  Quaboag  Biver  just  below  the  Boston  &  Albany  Bailroad  bridge,  and 
after  giving  a  public  hearing  on  the  question  of  the  disposal  of  the  sew- 
age, the  Board  on  Feb.  1,  1894,  gave  the  following  advice  to  the  town 
of  Palmer :  — 

...  As  a  result  of  investigations  by  the  engineer  of  the  Board,  and  a 
careful  consideration  of  the  plan  proposed  by  you  and  the  statements  pre- 
sented at  the  hearing,  the  Board  concludes  that  the  adoption  of  a  system  of 
sewers  from  which  storm  water  is  excluded  is  to  be  commended  as  being* 
the  best  adapted  to  the  present  and  future  requirements  of  the  main  villagre 
of  Palmer,  and  that  the  sewage  may  be  turned  into  the  Quaboag  River  below 
the  Boston  &  Albany  Railroad  bridge,  as  proposed,  for  the  present,  with  the 
understanding  that  the  sewage  is  to  be  diverted  from  the  river  and  purified 
whenever  the  pollution  of  the  stream  makes  such  action  necessary.  .  .  . 

The  system  constructed  under  the  above  recommendation  "  with  the 
understanding  that  the  sewage  is  to  be  diverted  from  the  river  and 
purified  whenever  the  pollution  of  the  stream  makes  such  action  neces- 
sary," has  now  been  in  existence  for  nearly  fifteen  years  and  recent 
examinations  of  the  condition  of  the  sewer  outlets  and  the  river  below 
them  do  not  show  that  the  condition  of  the  river  has  as  yet  become 
seriously  objectionable  in  the  neighborhood  of  the  town  of  Palmer  by 
reason  of  sewage  pollution.  Under  the  circumstances  the  Board  is  of 
the  opinion  that  the  disposal  of  the  sewage  of  the  town  of  Palmer  by 
discharging  it  into  the  Quaboag  Biver  can  reasonably  be  continued  for 
the  present. 

In  the  communication  quoted  above  the  Board  stated  that  the  adoption 
of  the  separate  system  of  sewers,  excluding  storm  water,  was  to  be  com- 
mended as  best  adapted  to  the  present  and  future  requirements  of  the 
main  village  of  Palmer,  but  the  Board  is  informed  that  storm  water 
has  been  admitted  to  the  sewers  at  many  points  since  their  construction 
and  the  plan  for  extensions  now  submitted  proposes  the  use  of  the  com- 
bined svstem  of  sewers. 

After  a  careful  consideration  of  the  plans  and  the  circumstances  affect- 
ing the  collection  and  disposal  of  the  sewage  the  Board  is  of  the  opinion 
that  it  is  of  the  greatest  importance  for  the  town  of  Palmer  to  adhere 
strictly  to  the  separate  system  in  the  maintenance  and  extension  of  its 
sewers,  since  otherwise  the  town  is  likely  to  be  involved  in  a  large  and 
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raineceesary  expense  for  separating  the  sewage  from  the  storm  water 
when  the  purification  of  th'e  sewage  becomes  necessary. 

Under  the  circumstances  the  Board  does  not  recommend  the  adoption 
of  the  plan  now  proposed  but  recommends  instead  that  the  sewers  be 
wnstnicted  strictly  upon  the  separate  plan  and  that  all  storm  water  and 
ground  drainage  be  excluded  from  them  so  far  as  practicable.  If  it  is 
necessary  to  lower  the  level  of  the  ground  water  in  the  areas  in  question 
and  remove  surface  drainage,  separate  conduits  should  be  provided  and 
used  strictly  for  that  purpose.  If  the  separate  system  of  sewers  is  adopted 
for  the  disposal  of  the  sewage  of  the  areas  in  question,  the  sizes  of  the 
sewers  can  be  reduced  considerably  from  those  shown  upon  the  plan 
presented. 

The  Board  sees  no  serious  objection,  however,  to  the  temporar}'  con- 
nection of  both  the  sewers  and  the  storm  water  drains  into  the  proposed 
new  main  outfall  sewer,  leading  from  Xorth  Main  Street  to  the  river, 
in  the  easterly  part  of  the  district  shown  upon  the  plan  now  submitted, 
since  a  saving  in  expense  can  possibly  be  made  by  making  this  conduit 
large  enough  to  receive  both  the  sewage  and  storm  water  at  the  present 
time,  and  it  will  not  be  difficult  to  divert  either  the  sewers  or  storm 
water  drains  from  this  sewer  when  separation  becomes  necessary,  if  the 
systems  are  kept  separate  elsewhere.  The  storm  water  drains  can  be  dis- 
charged into  local  waters  at  any  convenient  point  without  objection, 
provided  sewage  is  kept  out  of  them. 

QCINCY. 

Nov.  11,  1909. 

Tc  Mr.  Randolph  Bainbbidoe,  Commissioner  of  Public  Works,  Quincy,  Mass. 

Dear  Sir  :  —  The  State  Board  of  Health  received  from  you  on  Sept. 
•27,  1909,  the  following  application  for  the  approval  of  a  plan  of  a  pro- 
posed system  of  sewerage  for  the  districts  of  Hough's  Neck  and  German- 
town  in  the  city  of  Quincy :  — 

In  aceordance  with  the  provisions  of  chapter  279,  Acts  of  1895,  I  submit 
to  ycm  for  your  approval,  plan  showing  proposed  Sewerage  System  for 
Hoagh's  Neck  and  (^ermantown,  Quincy,  Mass. 

Such  additional  information  as  you  may  desire  will  be  furnished  you  by  the 
Gty  engineer. 

The  application  was  accompanied  by  a  plan  showing  the  location  of 
the  proposed  sewers  and  pumping  stations  by  means  of  which  it  is  pro- 
posed to  collect  eventually  all  of  the  sewage  of  these  areas  and  dispose 
of  it  by  discharging  it  into  the  high  level  sewer  of  the  south  metropolitan 
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sewerage  district.  By  this  plan  the  sewage  of  three  small  districts  near 
the  easterly  end  of  the  Hongh^s  Neck  peninsula  will  be  disposed  of  into 
the  metropolitan  sewer  by  gravity,  while  the  sewage  from  the  remaining 
areas  is  to  be  collected  at  two  pumping  stations,  one  located  near  Island 
Avenue  in  the  extreme  easterly  part  of  the  district,  and  the  other  near 
Lee  Street  in  the  westerly  part  of  the  district,  from  which  the  sewage 
will  be  pumped  to  the  metropolitan  sewer. 

The  Board  has  caused  the  locality  to  be  examined  by  one  of  its  en- 
gineers and  has  carefully  considered  the  plan  presented. 

While  large  portions  of  these  districts  are  sparsely  populated,  there 
are  other  areas  in  which  the  growth  of  population  has  been  rapid  and 
a  system  of  sewerage  has  become  necessary.  The  best  method  of  dispos- 
ing of  the  sewage  of  this  district  is  to  discharge  it  into  the  metropolitan 
sewerage  system,  and  the  Board  approves  the  plan  presented  as  a  rea- 
sonable method  of  collecting  and  disposing  of  the  sewage  of  the  districts 
of  Hough's  Neck  and  Germantown. 


Eevere  (Eevere  Beach). 

July  1,  1909. 

To  the  Board  of  Health  of  the  Town  of  Bevere,  Mr.  Euqbnk  J.  Wallace,  Secre- 
tary. 

Gentlemen:  —  In  response  to  your  request  of  June  15  for  an  ex- 
amination of  the  sanitary  conditions  at  the  northerly  end  of  Revere 
Beach  between  Eevere  Street  and  the  Point  of  Pines,  with  special  refer- 
ence to  the  present  method  of  sewage  disposal  in  this  section,  the  Board 
has  caused  the  locality  to  be  examined  by  its  engineer  and  has  considered 
the  information  as  to  the  present  conditions  in  this  region  and  the  best 
practicable  method  of  improving  them. 

Most  of  the  buildings  in  question  are  situated  at  the  edge  of  the  former 
salt  marsh  back  of  Eevere  Beach  and  adjacent  to  the  right  of  way  of 
the  Boston,  Eevere  Beach  &  Lynn  EaUroad.  Only  the  portion  within 
about  three-fourths  of  a  mile  north  of  Eevere  Street  is  very  densely 
populated  and  this  section  contains  about  100  cottages  and  tents,  in- 
cluding two  hotels,  a  city  mission  and  other  buildings.  The  cottages  are 
crowded  very  closely  together  and  the  sewage  from  them  is  disposed  of 
into  cesspools  and  other  receptacles,  which  are  necessarily  located  very 
close  to  the  cottages. 

The  salt  marsh  at  the  edge  of  which  these  buildings  are  situated  was 

formerly  covered  by  salt  water  at  high  tides,  but  the  flooding  of  these 

lands  by  the  tide  has  been  prevented  by  the  construction  of  a  tide- 

'gate  near  the  Eastern  Division  of  the  Boston  &  Maine  Eailroad,  and  the 

surface  drainage  is  carried  ofiP  by  a  ditch  in  the  rear  of  the  buildings. 
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which  discharges  through  the  tide-gate  into  the  Pines  Eiver.  The  soil 
about  the  houses,  however,  is  evidently  saturated  with  water  very  dose 
to  the  surface  of  the  ground,  and  water  stands  in  the  ditch  and  in  places 
upon  the  surface  of  the  ground  even  in  dry  weather.  At  the  time  of 
the  recent  examinations  sewage  in  considerable  quantity  was  evidently 
finding  its  way  into  the  ditch,  the  water  of  which  was  very  offensive. 

On  account  of  the  lack  of  proper  means  of  sewage  disposal  the  con- 
ditions about  these  cottages  are  extremely  objectionable  and  unsanitary 
and,  in  the  opinion  of  the  Board,  are  a  great  menace  to  the  health  of 
the  region.  The  character  of  the  soil  is  very  unfavorable  for  the  disposal 
of  sewage  by  means  of  cesspools,  and  the  only  practicable  plan  of  pro- 
viding eflSciently  for  the  sewerage  of  this  district  would  be  to  construct 
a  sewer  to  receive  and  remove  the  sewage  to  some  proper  place  of  dis- 
posal. 

The  Board  is  informed  that  a  branch  sewer  of  the  sewerage  system  of 
the  town  of  Eevere  has  been  constructed  to  a  point  within  about  260  feet 
south  of  Eevere  Street  and  that  it  is  practicable  to  extend  this  sewer  so 
as  to  provide  for  the  entire  sewerage  of  Eevere  Beach  to  its  northerly 
limit  It  is  not  a  matter  of  serious  difficulty  or  expense  to  extend  this 
main  sewer  to  serve  the  thickly  populated  district  north  of  Eevere  Street, 
and  the  Board  recommends  the  extension  of  this  sewer  as  soon  as  possible 
as  the  best  plan  for  relieving  the  objectionable  conditions  in  that  district. 
When  a  sewer  has  been  provided  it  will  be  essential  to  abolish  all  cess- 
pools and  other  receptacles  for  sewage  and  require  that  all  sewage  be 
discharged  into  the  sewer. 

After  the  sewage  has  been  removed  it  is  probable  that  water  will  not 
stand  upon  the  ground  about  the  buildings  or  in  the  ditches,  at  least  in 
the  drier  portion  of  the  year;  but  if  objectionable  conditions,  due  to 
standing  water,  still  remain  after  the  sewer  has  been  constructed,  suitable 
and  adequate  drainage  should  be  provided. 

It  is  very  desirable  also,  in  the  opinion  of  the  Board,  that  a  reasonable 
minimum  grade  for  cellars  and  fixtures  in  this  region  be  established  and 
strictly  enforced,  in  order  that  these  rapidly  growing  areas  may  be  pro- 
vided with  proper  sewerage  and  drainage  without  excessive  cost. 

The  Board  recommends  that  the  extension  of  the  main  sewer  to  the 
section  in  question  be  made  as  soon  as  possible,  and  that  as  soon  as  it 
is  available,  the  use  of  cesspools  and  other  receptacles  for  sewage  be  dis- 
continued without  delay. 
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EuTLAND  (State  Sanatorium). 


Mat  6,  1909. 


To  the  Board  of  Trustees  of  the  State  Sanatorium,  Butland,  Mass, 

Gentlemen  :  —  In  response  to  your  request  for  a  further  examination 
of  the  sewage  disposal  system  at  the  sanatorium  at  Rutland  and  advice 
as  to  the  construction  of  an  additional  area  of  filters^  amounting  to  about 
.36  of  an  acre^  which^  with  the  filters  already  constructed^  would  make 
the  total  filtration  area  about  1.4  acres^  the  Board  has  caused  a  further 
examination  of  the  locality  to  be  made  by  one  of  its  engineers  and  has 
caused  observations  to  be  made  of  the  flow  of  sewage  at  various  points 
between  the  institution  and  the  present  filtration  area. 

These  observations  were  made  on  March  23  and  April  16^  the  former 
in  a  comparatively  dry  period  at  a  time  when  the  ground  was  frozen 
and  no  rain  had  fallen  for  several  days^  and  the  latter  on  the  day  follow- 
ing a  very  heavy  rain. 

The  sewage  from  the  buildings  is  collected  into  a  flush  tank^  which 
discharges  automatically  several  times  during  the  day,  and  on  each  of 
the  days  when  observations  of  the  flow  were  made  the  quantity  of  sewage 
entering  the  sewer  from  the  institution  was  found  to  be  between  60,000 
and  65,000  gallons  per  day.  The  quantity  of  sewage  discharged  at  the 
filtration  area,  on  the  other  hand,  when  no  sewage  was  being  discharged 
from  the  flush  tank,  was  found  to  be  on  March  23,  12,000  gallons  per 
day,  and  that  quantity  evidently  represents  the  amount  of  ground  water 
entering  the  main  sewer  at  that  time  between  the  flush  tank  and  the 
filtration  area.  At  the  time  of  the  observations  made  in  April  the  quan- 
tity of  water  flowing  in  the  sewer  at  the  manhole  1,900  feet  above  the 
upper  end  of  the  inverted  siphon,  when  no  sewage  was  passing  the  flush 
tank,  was  between  8,000  and  9,000  gallons  per  twenty-four  hours,  and 
this  quantity  probably  represents  the  leakage  into  the  portion  of  the 
sewer  between  the  flush  tank  and  this  manhole  at  the  time  when  the 
leakage  is  greatest.  At  the  next  manhole  further  down  the  sewer  and 
about  1,300  feet  above  the  head  of  the  siphon  the  flow  had  increased 
to  66,300  gallons  per  twenty-four  hours,  when  no  sewage  was  passing 
the  flush  tank,  and  at  the  filtration  area  the  flow  at  that  time  was  at  a 
rate  of  a  little  over  100,000  gallons  per  twenty-four  hours. 

The  sewer  throughout  most  of  the  1,900  feet  next  above  the  inverted 
siphon  is  laid  through  wet  and  marshy  land,  and  the  great  quantity  of 
ground  water  leaking  into  the  sewer  evidently  enters  it  through  the  joints 
of  the  pipes  and  the  interstices  of  the  brickwork,  of  which  the  manholes 
are  constructed. 

The  filter  beds  now  in  use  have  an  area  of  approximately  one  acre. 
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and  with  the  additional  filter  beds  which  it  is  now  proposed  to  construct 
the  total  area  would  be  about  1.4  acres.  In  the  opinion  of  the  Board, 
this  area  would  be  entirely  inadequate  to  purify  properly  all  of  the 
sewage  of  the  institution,  increased,  as  it  now  is,  by  the  great  quantity 
of  leakage  which  finds  its  way  into  the  main  sewer  at  times  of  wet 
weather. 

The  only  practicable  plan  of  preventing  this  excessive  leakage  is  to 
reconstruct  the  main  sewer  throughout  the  1,900  feet  above  the  upper 
end  of  the  inverted  siphon,  using  iron  pipe  with  lead  joints  in  place  of 
the  ordinary  sewer  pipe  now  in  use,  and  to  reconstruct  the  manholes 
on  this  portion  of  the  sewer  and  make  them  water-tight.  When  the 
leakage  has  been  eliminated,  the  quantity  of  sewage  to  be  disposed  of, 
including  leakage,  will  apparently  be  about  70,000  gallons  per  day.  This 
quantity  is  somewhat  larger  than  was  indicated  in  the  investigations  of 
last  year,  and  in  order  to  purify  it  properly  at  all  times,  it  will  be  ad- 
visable, in  the  opinion  of  the  Board,  to  construct  the  additional  filter 
beds  now  proposed.  With  this  additional  area  the  filters  will  be  capable 
of  purifying  all  of  the  sewage  of  the  institution  until  the  quantity  has 
increased  considerably  beyond  the  amount  now  being  discharged  there- 
from. 

The  area  of  land  in  the  neighborhood  of  your  present  filter  beds  con- 
taining soil  well  suited  to  the  purification  of  sewage  is  very  limited  and 
it  is  desirable  to  reduce  the  quantity  of  sewage  to  be  disposed  of  to  the 
smallest  practicable  amount. 

The  Board  reconmiends  that  the  construction  of  the  additional  filter 
beds  and  the  reconstruction  of  the  main  sewer,  including  the  manholes 
herein,  for  a  distance  of  1,900  feet  above  the  inverted  siphon  be  carried 
out  as  soon  as  the  weather  conditions  become  favorable  for  this  work. 

Templeton  (Templeton  Inn). 

Feb.  4,  1909. 
To  Mr.  Pebcival  Blodgbtt,  Templeton,  M(u$, 

Dear  Sib:  —  The  State  Board  of  Health  has  considered  your  appli- 
cation of  December  10,  received  through  your  engineer,  Mr.  W.  W. 
Locke,  for  advice  as  to  a  proposed  sewer  and  filter  beds  for  the  removal 
and  disposal  of  the  sewage  of  the  Templeton  Inn  and  a  dwelling  house 
near  by,  and  has  examined  the  plan  presented  therewith. 

The  plan  provides  for  conveying  the  sewage  by  gravity  from  the  Inn 
through  a  6-inch  pipe  1,650  feet  in  length,  to  be  located  for  a  portion  of 
the  distance  in  the  Wellington  road  but  for  the  most  part  in  private 
lands,  to  four  filter  beds,  to  be  located  about  800  feet  southwest  of  the 
Wellington  road  and  900  feet  from  the  nearest  dwelling  house.     The 
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proposed  filter  beds  are  to  be  four  in  number,  each  70  by  80  feet,  with 
a  depth  of  filtering  material  of  about  4  feet.  They  are  to  be  underdrained 
by  a  main  underdrain  8  inches  in  diameter  and  two  tributary  under- 
drains  6  inches  in  diameter,  and  provision  is  made  whereby  two  other 
beds  of  similar  size  can  be  added  to  the  works  in  the  future  if  necessary. 

The  filter  beds  will  be  remote  from  dwelling  houses  and  the  location 
is  a  satisfactory  one.  Some  of  the  material  which  it  will  be  necessary 
to  use  in  the  construction  of  the  filters  is  finer  than  desirable,  but  with 
proper  care  in  their  construction  and  operation  it  is  likely,  in  the  opinion 
of  the  Board,  that  the  filters  will  purify  the  sewage  from  the  Inn  and 
dwelling  house  satisfactorily  at  all  times. 

The  Board  recommends  that  the  plan  now  proposed  be  adopted  and 
that  the  further  use  of  the  present  disposal  area  be  discontinued. 

Westborough. 

JUNZ  3,  1909. 
To  the  Sewer  Cammiesioners  of  the  Tovm  of  Westborough, 

Gentlemen  :  —  In  accordance  with  your  request  the  State  Board  of 
Health  has  investigated  the  character  of  the  waste  discharged  from  the 
works  of  the  yeast  company  in  Westborough  and  its  effect  on  the  opera- 
tion of  the  filters  used  for  the  purification  of  sewage. 

The  waste  discharged  into  the  sewers  from  this  factory  is  of  two 
kinds:  the  waste  from  the  still  used  in  distilling  the  liquid  in  which 
the  yeast  is  grown  (which  is  used  for  the  purpose  of  making  white  wine 
vinegar),  and  the  waste  from  the  washing  of  the  yeast,  the  total  volume 
of  these  wastes  amounting  to  about  12,000  gallons  per  day.  The  con- 
centrate from  the  still,  amounting  to  3,000  to  4,000  gallons  per  day, 
is  passed  into  the  sewers  generally  at  a  high  temperature  and  all  of  the 
waste  from  the  factory  is  discharged  into  the  sewers  within  a  compara- 
tively short  time.  The  wastes  from  both  of  these  processes  are  of  a 
very  stable  character  and  are  very  difficult  to  purify  by  filtration,  but 
experiments  upon  their  treatment  show  that,  when  mixed  with  sewage 
in  the  proportion  of  not  over  7  per  cent,  waste  to  93  per  cent,  sewage, 
the  mixture  can  be  purified  on  ordinary  sand  filters  and  an  effluent  ob- 
tained that  may  safely  be  discharged  into  the  Assabet  Biver.  It  is  im- 
portant, however,  to  remove  as  much  as  possible  of  the  suspended  matter 
from  the  wastes  before  discharging  them  into  the  sewers. 

The  Board  reconmiends  that  the  wastes  from  the  yeast  factory  be 
passed  first  through  settling  tanks  and  then  that  provision  be  made 
whereby  the  waste  may  fiow  in  a  small  but  quite  uniform  stream  into 
the  sewer  and  then  pass  to  the  filtration  area  after  being  mixed  evenly 
through  the  sewage  throughout  the  twenty-four  hours.    If  the  settling 
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tanks  are  made  of  Bnfficient  size  and  operated  satisfactorily^  it  is  probable 
that  the  sewage  containing  this  waste  can  be  purified  by  intermittent 
filtration  without  serious  drfl5culty,  but  it  may  possibly  be  found  neces- 
sary to  remove  a  greater  portion  of  the  organic  matter  from  the  wastes 
than  will  be  removed  by  sedimentation  alone^  and  in  that  case  it  will 
be  necessary  to  construct  a  strainer  of  coke  or  sand  at  the  factory,  through 
which  the  wastes  can  be  strained  before  entering  the  sewer.  The  strainer 
should  contain  a  depth  of  as  much  as  one  foot  of  sand  or  coke  above 
a  suitable  system  of  underdrains  to  maintain  the  material  in  place^  and 
should  have  an  area  of  as  much  as  2,000  feet  for  the  treatment  of  the 
12,000  gallons  at  present  discharged  from  the  factory. 

Aug.  12,  1909. 
To  the  Sewerage  Committee  of  the  Toton  of  WestborougK 

Gentlemen:  —  The  State  Board  of  Health  received  from  you  on 
July  16,  1909,  an  application  for  advice  as  to  a  proposed  plan  of  increas- 
ing the  area  and  the  e£Sciency  of  the  filter  beds  used  for  the  purification 
of  the  sewage  of  the  town  of  Westborough,  accompanied  by  a  report  by 
your  engineer  describing  the  condition  of  the  present  sewerage  system 
and  disposal  works  and  the  plan  of  improvement  recommended. 

From  the  engineer's  report  it  appears  that  an  examination  of  the  main 
sewer  leading  from  the  town  to  the  filtration  area  shows  that  it  is  in 
very  poor  condition  throughout  much  of  its  length  and  that  water  leaks 
into  it  through  the  manholes  and  through  leaky  joints  in  the  pipes.  Part 
of  this  sewer  was  taken  up  several  years  ago  and  relaid  with  iron  pipes 
with  lead  joints,  but  the  manholes  in  this  portion  still  admit  a  large 
quantity  of  water.  It  is  deemed  practicable  to  prevent  a  considerable 
portion  of  this  leakage  without  serious  trouble  or  expense  and  thus  reduce 
materially  the  quantity  of  sewage  to  be  purified  upon  the  filtration  area. 

It  further  appears  from  the  report  of  your  engineer  that  the  quantity  of 
sewage  requiring  purification  is  also  largely  and  imnecessarily  increased 
by  the  admission  of  surface  water,  there  being  at  least  three  catch  basins 
and  a  drain  from  one  of  the  schoolhouses  from  which  surface  water  is 
now  discharged  into  the  sewerage  system. 

The  plan  now  presented  provides  for  the  construction  of  four  addi- 
tional filter  beds  having  a  combined  area  of  about  two  acres,  which  would 
increase  the  total  area  of  the  filters  to  about  six  acres.  The  new  filters 
are  to  be  constructed  of  soil  taken  from  the  adjacent  highlands  where 
material  of  very  good  quality  for  the  purpose  can  be  found.  It  is 
proposed  to  change  the  location  of  the  screen  house  so  as  to  place  it  at  a 
higher  elevation,  and  to  make  certain  changes  in  the  distributing  system 
so  that  the  sewage  can  be  applied  to  the  filter  beds  more  rapidly  than 
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at  the  present  time.  It  is  also  proposed  to  relocate  the  sludge  bed  and 
to  separate  some  of  the  larger  filter  beds  into  smaller  ones  by  changing 
the  location  of  the  embankments  between  the  beds. 

The  Board  has  caused  the  locality  to  be  examined  by  its  engineer  and 
has  considered  your  application  and  the  plans  and  information  submitted 
therewith.  It  is  very  important^  in  the  opinion  of  the  Boards  to  reduce 
the  quantity  of  sewage  to  be  disposed  of  at  the  filtration  area  by  eliminat- 
ing as  much  of  the  leakage  into  the  main  sewer  as  practicable^  and  it  is 
essential  that  all  connections  through  which  surface  water  is  now  ad- 
mitted to  the  sewers  be  immediately  cut  oflE  as  recommended  by  your 
engineer^  and  that  care  be  taken  in  future  to  prevent  further  connections 
of  that  sort. 

The  quantity  of  sewage  discharged  upon  the  Westborough  filtration 
area  averages  under  the  present  conditions  about  300^000  gallons  per 
day  during  the  six  months  from  January  to  June,  inclusive,  and  for  the 
three  maximum  months  of  this  period  is  probably  nearly  400,000  gallons 
per  day.  This  quantity  is  larger  than  the  filter  beds  are  capable  of 
purifying  satisfactorily  at  all  times.  Moreover,  the  strength  of  the 
sewage  has  been  greatly  increased  by  the  admission  of  the  wastes  from 
the  yeast  factory,  and  it  is  necessary  to  enlarge  the  filters  in  order  to 
provide  adequately  for  the  purification  of  the  sewage. 

By  reducing  the  quantity  of  sewage  as  proposed  by  your  engineer  and 
enlarging  the  filter  beds  by  the  construction  of  four  additional  filters 
as  proposed  on  the  plans  presented,  the  filtration  area  should  be  ade- 
quate for  the  purification  of  the  sewage  at  present  discharged  from  the 
town,  and  the  plan  is,  in  the  opinion  of  the  Board,  an  appropriate  one 
for  enlarging  your  sewage  disposal  works.  The  proposed  change  in  the 
location  of  the  screen  house  is  a  desirable  one  to  adopt,  and  it  is  im- 
portant to  enlarge  the  means  of  discharging  sewage  upon  each  of  the  filter 
beds  as  proposed. 

It  is  important  that  the  outlets  of  the  underdrains  be  so  constructed 
that  it  will  be  practicable  to  obtain  without  diflBculty  samples  of  the 
efiBuent  from  each  of  the  principal  underdrains  shown  upon  the  plans. 
Success  in  the  operation  of  the  filter  beds  will  depend  largely  upon  the 
care  with  which  the  works  are  constructed,  and  competent  engineering 
supervision  should  be  continued  until  the  works  are  completed. 

You  have  also  submitted  a  plan  for  a  settling  tank  for  the  purification 
of  the  manufacturing  wastes  discharged  into  the  sewers  from  the  yeast 
factory,  concerning  which  you  were  advised  in  a  communication  under 
date  of  June  3,  1909.  A  further  examination  of  these  wastes  indicates 
that  the  quantity  is  somewhat  greater  than  was  found  to  be  the  case 
at  the  time  the  previous  examination  was  made,  and  the  Board  is  in- 
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formed  that  the  works  are  likely  soon  to  be  enlarged.  Under  the  circum- 
stances the  Board  will  give  the  matter  further  consideration  and  advise 
you  concerning  the  treatment  of  these  wastes  as  soon  as  practicable.  It 
is  not  necessary^  however^  that  the  construction  of  the  filter  beds  shoxQd 
be  delayed  to  await  the  results  of  the  further  investigations  as  to  the 
disposal  of  the  factory  wastes,  and  the  Board  recommends  that  the  con- 
struction of  the  new  filter  beds  be  begun  at  once. 

To  the  Sewer  CommiMionera  of  the  Town  of  Westborough.  Sept.  15,  1909. 

Gentlemen  :  —  In  response  to  your  communication  of  July  16,  1909, 
relative  to  the  wastes  from  the  Hickey-Eiedeman  Yeast  Company,  the 
State  Board  of  Health  has  examined  the  plan  of  a  settling  tank  for  the 
treatment  of  the  wastes  from  this  factory  and  has  made  further  investiga- 
tions concerning  the  character  and  amount  of  the  wastes  and  the  methods 
necessary  for  the  purification  thereof.  The  results  of  these  investigations 
confirm  the  preliminary  investigations  made  earlier  in  the  year,  when  the 
Board  made  the  following  recommendation  relative  to  the  treatment  of 
the  wastes  from  this  factory :  — 

The  Board  recommends  that  the  wastes  from  the  yeast  factory  be  passed 
first  through  settling  tanks  and  then  that  provision  be  made  whereby  the 
waste  may  flow  in  a  small  but  quite  uniform  stream  into  the  sewer  and  then 
pass  to  the  filtration  area  after  being  mixed  evenly  through  the  sewage 
throughout  the  twenty-four  hours.  If  the  settling  tanks  are  made  of  sufficient 
size  and  operated  satisfactorily,  it  is  probable  that  the  sewage  containing  this 
waste  can  be  purified  by  intermittent  filtration  without  serious  difficulty,  but 
it  may  possibly  be  found  necessary  to  remove  a  greater  portion  of  the  organic 
matter  from  the  wastes  than  will  be  removed  by  sedimentation  alone,  and  in 
that  case  it  will  be  necessary  to  construct  a  strainer  of  coke  or  sand  at  the 
factory,  through  which  the  wastes  can  be  strained  before  entering  the  sewer. 
The  strainer  should  contain  a  depth  of  as  much  as  one  foot  of  sand  or  coke 
above  a  suitable  system  of  underdrains  to  maintain  the  material  in  place,  and 
should  have  an  area  of  as  much  as  2,000  feet  for  the  treatment  of  the  12,000 
gallons  at  present  discharged  from  the  factory. 

The  further  investigations  show  that  the  quantity  of  waste  is  some- 
what greater  than  indicated  by  the  observations  made  up  to  that  time, 
but  there  is  a  considerable  difference  between  the  records  of  meter  read- 
ings showing  the  quantity  of  water  used  in  this  factory  and  the  measure- 
ments of  the  quantity  of  wastes  therefrom.  It  is  evident,  however,  that 
the  quantity  of  waste  varies  somewhat  from  time  to  time  and  may  amount 
to  as  much  as  16,000  gallons  per  day,  most  of  which  is  of  a  character 
very  difficult  to  purify  by  the  methods  employed  in  the  treatment  of 
sewage. 
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With  a  quantity  of  waste  amounting  to  no  more  than  the  quantity  now 
discharged  from  the  factory,  it  is  probable  that  by  passing  this  waste 
through  a  settling  tank  and  subsequently  discharging  it  into  the  sewers 
in  such  a  manner  that  the  flow  will  be  distributed  throughout  the  greater 
part  of  the  twenty-four  hours,  the  operation  of  the  filter  beds  will  not  be 
seriously  interfered  with. 

The  tank  shown  in  the  plan  submitted  is  of  sufficient  capacity  for 
present  requirements,  and  it  should  be  practicable,  by  throttling  the 
valve  at  the  outlet,  to  distribute  the  flow  of  the  waste  into  the  sewers 
quite  evenly  throughout  the  twenty-four  hours.  It  is  desirable,  however, 
to  set  this  tank  at  a  considerably  higher  level  and  to  provide  some  place 
on  which  to  empty  the  contents  of  the  sludge  pit  and  allow  them  to  be 
dried  before  being  removed. 

In  view  of  the  possible  necessity  of  providing  further  purification  for 
these  wastes  before  they  are  admitted  to  the  sewers,  it  is  important  that 
in  designing  the  works  the  tank  be  located  at  such  a  place  and  at  such  an 
elevation  that  the  effluent  therefrom  can  be  filtered  and  subsequently  de- 
livered to  the  sewer  in  the  most  economical  way.  It  is  desirable,  under 
the  circumstances,  that  all  of  the  work  suggested  be  properly  designed  in 
the  beginning.  The  settling  tank  can  then  be  built  and  the  effect  of 
its  use  observed,  and  if  subsequent  filtration  is  necessary  before  the  wastes 
are  delivered  to  the  sewers,  the  filters  can  be  added  without  material 
changes  in  the  works.  The  experiments  of  the  Board  indicate  that  it 
will  be  necessary  to  provide  further  treatment  for  these  wastes  than  will 
be  obtained  by  the  use  of  the  settling  tank  alone,  if  the  amount  of  wastes 
from  the  factory  shall  be  increased  materially  above  the  quantity  which 
was  being  discharged  there  at  the  time  the  recent  measurements  were 
made.  The  Board  recommends  that  the  tank  be  constructed  and  placed 
in  operation  as  soon  as  practicable.  Competent  engineering  supervision 
should  be  continued  in  the  further  design  and  construction  of  these  works. 

Westbobough  (Hickey-Eiedeman  Yeast  Company). 

Nov.  4,  1909. 

To  the  Hidcey-Riedeman  Yeast  Company,  Westhorough,  Mass, 

Gentlemen:  —  Acting  under  the  authority  of  chapter  433  of  the 
Acts  of  the  year  1909  the  State  Board  of  Health  has  investigated  the 
operation  of  the  sewage  disposal  system  of  the  town  of  Westborough,  and 
finds  that  it  is  operating  unsatisfactorily  and  that  the  effluent  therefrom 
creates  a  nuisance  in  the  Assabet  Eiver  below  the  disposal  works.  The 
Board  also  finds  that  the  unsatisfactory  operation  of  the  system  is  due 
in  large  part  to  the  discharge  into  the  sewers  of  the  waste  liquors  re- 
sulting from  the  manufacture  of  yeast  in  your  establishment,  which 
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contains  alcohol  and  particles  of  yeast  in  suspension^  and  the  Board 
hereby  requires  the  treatment  of  all  of  the  wastes  from  this  factory  in 
snch  manner  as  may  be  necessary  to  remove  the  alcohol  and  yeast  there- 
from; and  further  requires  that  the  discharge  of  these  waste  liquors,  after 
treatment,  into  the  sewers  shall  be  regulated  in  such  manner  as  shall 
cause  them  to  flow  into  the  sewer  at  an  approximately  equal  rate  through- 
out the  twenty-four  hours  of  the  day. 

Miscellaneous. 

The  following  is  the  substance  of  the  action  of  the  Board  during 
the  year  in  reply  to  applications  for  advice  relative  to  miscellaneous 
matters :  — 

Adams. 

Deo.  2,  1909. 
To  the  Board  of  Selectmen  of  the  Town  of  Adams, 

Gextlemek:  —  Complaint  has  been  made  to  this  Board  of  the  ob- 
jectionable condition  of  the  Hoosick  Eiver,  and  examinations  made  by 
the  Board  show  that  the  river  is  very  badly  polluted  by  sewage  and  man- 
ufacturing waste,  a  part  of  which  is  contributed  by  the  town  of  Adams. 

The  Board  recommends  that  the  construction  of  sewers  for  the  collec- 
tion and  proper  disposal  of  the  sewage  of  Adams  —  plans  for  which  were 
prepared  recently  —  be  begun  during  the  coming  year.  There  are  sev- 
eral serious  nuisances  within  the  limits  of  the  town  of  Adams  caused  by 
the  discharge  of  sewage  into  small  tributaries  of  the  Hoosick  Eiver.  It 
is  very  important,  both  to  the  health  of  the  town  of  Adams  and  of  the  in- 
habitants in  the  valley  of  the  Hoosick  Eiver  below,  that  the  construction 
of  sewerage  works  should  be  begun  in  the  coming  year  and  carried  out 
diligently  until  the  serious  pollution  of  the  Hoosick  Eiver,  either  by 
sewage  or  by  objectionable  manufacturing  wastes  within  the  town,  has 
been  prevented. 

Amesbuby. 

Mabch  4,  1909. 
To  the  Board  of  Seaith  of  the  Tovm  of  Ameshury. 

Gentlemen  :  —  Complaint  has  been  made  to  this  Board  that  the  flats 
and  waters  of  the  Powow  Eiver  in  the  neighborhood  of  the  Amesbury  and 
Salisbury  Gas  Light  Company's  works  are  being  badly  polluted  by  refuse 
coal  tar  and  oils,  to  the  great  annoyance  of  those  living  in  the  neighbor- 
hood and  using  the  river  for  boating  and  other  purposes,  and  in  response 
to  that  complaint  the  Board  has  caused  the  locality  to  be  examined  by 
one  of  its  engineers. 

The  results  of  the  examination  show  that  a  stream  of  waste  liquor,  con- 
taining ammonia,  tar  and  oil,  is  discharged  from  the  gas  works  upon 
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the  bank  of  the  river  a  few  feet  above  high  tide  and  that  this  waste  flows 
over  the  flats  in  the  neighborhood  and  causes  a  very  serious  nuisance. 
Wastes  from  such  works  can  be  treated^  and  are  now  being  treated  at 
the  Lowell  Gas  Works,  in  such  a  way  that  they  can  be  discharged  into 
the  river  through  a  properly  located  outlet  below  the  level  of  low  water 
without  causing  objectionable  conditions. 

It  is  important,  in  the  opinion  of  the  Board,  that  a  proper  method  of 
treatment  for  these  wastes  be  provided  without  delay,  in  order  to  prevent 
the  serious  nuisance  now  resulting  therefrom  before  the  coming  of  another 
simimer. 

Bbockton  (Bbockton  Gas  Light  Company). 

Dec.  2,  1909. 
To  the  Brockton  Gas  Light  Company,  Broekton,  Mass, 

Gentlemen  :  —  Complaint  has  been  made  to  this  Board  of  a  nuisance 
in  the  Matfield,  or  Salisbury  Plain,  Eiver  in  the  town  of  East  Bridge- 
water,  caused  by  the  discharge  into  the  stream  of  polluting  substances 
beyond  the  limits  of  that  town,  and  in  response  to  this  application  the 
Board  has  caused  an  examination  of  the  river  to  be  made  and  samples 
of  water  collected  at  numerous  points  along  the  course  of  the  river  and 
its  tributaries  to  be  analyzed.  Analyses  have  also  been  made  of  samples 
of  the  manufacturing  wastes  discharged  into  the  stream  and  its  tribu- 
taries. 

The  resxdts  of  the  investigation  show  that  the  river,  within  the  limits 
of  Brockton,  West  Bridgewater  and  East  Bridgewater,  is  very  badly 
polluted  and  is  a  nuisance.  One  of  the  causes  of  this  nuisance  is  the 
manufacturing  refuse  discharged  from  your  works  into  the  Vinegar 
Swamp  drain,  so  called,  which  has  an  outlet  into  the  Salisbury  Plain 
Eiver  within  the  limits  of  the  city  of  Brockton. 

The  act  authorizing  the  city  of  Brockton  to  provide  for  surface  drain- 
age (chapter  309  of  the  Acts  of  the  year  1888)  contains  the  following 
provision :  — 

In  case  of  the  violation  of  any  of  the  provisions  of  this  act,  or  the  creation 
pf  a  nuisance,  appeal  may  be  had  to  the  state  board  of  health,  who  may 
order  the  abatement  of  any  nuisance,  if  in  their  judgment  there  is  cause 
therefor. 

Under  the  circumstances,  the  Board  recommends  that  you  purify  the 
wastes  discharged  from  your  works  to  such  an  extent  that  the  effluent  will 
not  create  objectionable  conditions  when  discharged  into  any  brook  or 
natural  stream  within  the  limits  of  the  city  of  Brockton. 
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Brockton  (Empibe  Laundry  Company). 

To  the  Empire  Laundry  Company,  Brockton,  Mass.  ^^-  2,  1909. 

Gentlemen  :  —  Complaint  has  been  made  to  this  Board  of  a  nuisance 
.  in  the  Matfield,  or  Salisbury  Plain,  Eiver  in  the  town  of  East  Bridge- 
water,  caused  by  the  discharge  into  the  stream  of  polluting  substances 
beyond  the  limits  of  that  town,  and  in  response  to  this  application  the 
Board  has  caused  an  examination  of  the  river  to  be  made  and  samples 
of  water  collected  at  numerous  points  along  the  course  of  the  river  and 
its  tributaries  to  be  analyzed.  Analyses  have  also  been  made  of  samples 
of  the  manufacturing  wastes  discharged  into  the  stream  and  its  tribu- 
taries. 

The  results  of  the  investigation  show  that  the  river,  within  the  limits 
of  Brockton,  West  Bridgewater  and  East  Bridgewater,  is  very  badly 
polluted  and  is  a  nuisance.  One  of  the  causes  of  this  nuisance  is  the 
wash  water  discharged  from  your  establishment  into  Salisbury  Brook, 
which  is  a  tributary  of  the  Salisbury  Plain  Eiver  within  the  limits  of 
the  city  of  Brockton. 

The  act  authorizing  the  city  of  Brockton  to  provide  for  surface  drain- 
age (chapter  309  of  the  Acts  of  the  year  1888)  contains  the  following 
provision :  — 

In  case  of  the  violation  of  any  of  the  provisions  of  this  act,  or  the  creation 
of  a  nuisance,  appeal  may  be  had  to  the  state  board  of  health,  who  may  order 
the  abatement  of  any  nuisance,  if  in  their  judgment  there  is  cause  therefor. 

Under  the  circumstances,  the  Board  recommends  that  you  purify  the 
wastes  discharged  from  your  works  to  such  an  extent  that  the  effluent 
will  not  create  objectionable  conditions  when  discharged  into  any  brook 
or  natural  stream  within  the  limits  of  the  city  of  Brockton. 

Brockton  (Hide-itb  Leather  Company). 

To  the  Side-ite  Leather  Company,  Brockton,  Mass.  Deo.  2,  1909. 

Gentlemen  :  —  Complaint  has  been  made  to  this  Board  of  a  nuisance 
in  the  Matfield,  or  Salisbury  Plain,  River  in  the  town  of  East  Bridge- 
water,  caused  by  the  discharge  into  the  stream  of  polluting  substances 
beyond  the  limits  of  that  town,  and  in  response  to  this  application  the 
Board  has  caused  an  examination  of  the  river  to  be  made  and  samples 
of  water  collected  at  numerous  points  along  the  course  of  the  river  and 
its  tributaries  to  be  analyzed.  Analyses  have  also  been  made  of  samples 
of  the  manufacturing  wastes  discharged  into  the  stream  and  its  tribu- 
taries. 
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The  results  of  the  investigation  show  that  the  river,  within  the  limits 
of  Brockton,  West  Bridgewater  and  East  Bridgewater,  is  very  badly 
polluted  and  is  a  nuisance.  One  of  the  causes  of  this  nuisance  is  the 
manufacturing  refuse  discharged  from  your  works  into  Trout  Brook, 
so  called,  which  is  a  tributary  of  the  Salisbury  Plain  Eiver  within  the 
limits  of  the  city  of  Brockton. 

The  act  authorizing  the  city  of  Brockton  to  provide  for  surface  drain- 
age (chapter  309  of  the  Acts  of  the  year  1888)  contains  the  following 
provision :  — 

In  case  of  the  violation  of  any  of  the  provisions  of  this  act,  or  the  creation 
of  a  nuisance,  appeal  may  be  had  to  the  state  board  of  health,  who  may  order 
the  abatement  of  any  nuisance,  if  in  their  judgment  there  is  cause  therefor. 

TJnder  the  circumstances,  the  Board  recommends  that  you  purify  the 
wastes  discharged  from  your  works  to  such  an  extent  that  the  effluent  will 
not  create  objectionable  conditions  when  discharged  into  any  brook  or 
natural  stream  within  the  limits  of  the  city  of  Brockton. 

Concord. 

Deo.  6,  1909. 
To  Mr.  John  M.  Keyes,  Chairman,  Board  of  Health,  Concord,  Mass, 

Deab  Sib:  —  In  response  to  complaints  from  your  board  and  others 
of  the  pollution  of  the  Assabet  Eiver,  the  State  Board  of  Health  has 
recently  caused  the  sources  of  pollution  of  the  stream  to  be  examined 
and  samples  of  the  waters  of  the  river  and  of  the  various  polluting 
wastes  discharged  into  it  to  be  analyzed.  The  results  show  that  the 
chief  cause  of  the  pollution  of  the  stream  in  Concord  is  the  waste  dis- 
charged from  the  mills  of  the  American  Woolen  Company  in  Maynard, 
together  with  a  small  amount  of  sewage  from  the  town. 

The  State  Board  of  Health  has  recommended  to  the  American  Woolen 
Company  and  to  the  town  the  removal  of  the  polluting  matter  from  the 
stream.  Copies  of  the  communications  of  the  Board  to  the  American 
Woolen  Company  and  to  the  town  of  Maynard  are  enclosed  herewith. 

East  Bridgewater. 

Dec  6,  1909. 
To  the  Board  of  Health  of  the  Town  of  East  Bridgewater,  Mass. 

Gentlemen:  —  In  response  to  your  complaint  of  a  nuisance  in  the 
Matfield  Eiver  in  East  Bridgewater  due  to  the  discharge  of  polluting 
matters  into  that  stream  at  points  outside  the  town,  the  State  Board  of 
Health  has  caused  the  river  to  be  examined  and  samples  of  its  waters 
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and  of  waste  waters  discharged  into  the  stream  at  various  points  to  be 
analyzed.  The  results  show  that  the  stream  is  badly  polluted  within 
the  limits  of  the  city  of  Brockton,  and  the  Board  has  notified  the  owners 
of  establishments  which  are  the  chief  sources  of  pollution  as  to  the  ob- 
jections to  the  discharge  of  these  wastes  into  the  streams.  Copies  of 
these  communications  are  enclosed  herewith. 

Fhaminqham  (Louis  Hill). 

Nov.  11,  1909. 

To  Mr.  Louis  Hill,  49  Waverly  Street,  South  FranUngham,  Mass. 

Deab  Sib  :  —  The  State  Board  of  Health  has  considered  your  applica- 
tion of  October  7  for  the  approval  of  the  location  of  a  proposed  slaughter- 
house to  be  constructed  on  the  south  side  of  Morton  Street  east  of  Cool- 
idge  Street  in  South  Framingham,  and  has  caused  the  locality  to  be 
examined  by  one  of  its  engineers. 

It  appears  that  there  is  a  sewer  in  the  neighborhood  which  is  available 
for  the  disposal  of  such  foul  drainage  as  may  reasonably  be  admitted  to 
a  system  of  sewers,  and  if  the  slaughter-house  is  located  at  the  place 
now  proposed  it  is  unlikely,  if  properly  constructed  and  maintained,  to 
create  a  nuisance  in  the  neighborhood. 

The  Board  approves  the  location  of  the  proposed  slaughter-house  at 
a  point  on  the  easterly  knoll  on  your  land  about  750  feet  east  of  Coolidge 
Street. 

It  is  stated  in  the  application  that  the  building  is  to  be  16  feet  by  20 
feety  and  is  to  be  constructed  with  a  concrete  floor  and  concrete  walls  to 
a  height  of  5  feet  above  the  floor,  above  which  the  walls  and  roof  are 
to  be  of  wood;  but  no  plan  of  the  structure  or  details  of  the  method  of 
disposing  of  the  drainage  have  been  presented.  The  building  should  be 
provided  with  suitable  means  of  draining  into  the  sewers  of  the  town 
of  Framingham  such  liquid  wastes  as  may  reasonably  be  admitted  to 
them  and  preventing  the  entrance  of  matters  which  might  interfere  with 
the  operation  of  the  sewers  or  the  sewage  disposal  works.  It  is  neces- 
sary that  this  slaughter-house  shall  be  maintained  at  all  times  in  such 
manner  as  not  to  cause  a  nuisance  or  the  pollution  of  any  of  the  neighbor- 
ing waters,  tributaries  of  the  metropolitan  water  supply  system,  con- 
trary to  the  provisions  of  rule  13  of  the  rules  and  regulations  for  the 
sanitary  protection  of  the  waters  used  by  the  metropolitan  water  board 
made  imder  authority  of  chapter  488  of  the  Acts  of  the  year  1895,  a  copy 
of  which  is  appended  hereto. 
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Lawrence. 

Sept.  8,  1909. 
To  the  Board  of  Health  of  the  City  of  Lawrence,  Mr.  Bosoos  Doble,  Clerk. 

Gentlemen  :  —  The  State  Board  of  Health  received  from  you  on  July 
31,  1909,  an  application  stating  that  a  nuisance  in  the  Spicket  River 
was  causing  much  trouble  to  people  residing  in  that  valley,  and  request- 
ing the  advice  and  assistance  of  the  Board  as  to  preventing  the  nuisance; 
and  in  response  to  this  application  the  Board  has  caused  the  river  and  the 
factories,  sewers  and  other  possible  soui'ces  of  pollution  in  its  neighbor- 
hood to  be  examined  and  samples  of  the  waters  of  the  stream  to  be 
analyzed. 

Inspections  of  the  river  during  the  past  month  have  shown  that  its 
waters  are  reasonably  clean  and  unobjectionable  down  to  the  Arlington 
mills,  though  they  receive  considerable  pollution  above  that  point;  but 
below  these  mills  the  stream  has  been  offensive  throughout  the  remainder 
of  its  course.  Its  condition  has,  however,  greatly  improved  during  the 
past  few  days. 

The  quantity  of  water  flowing  in  the  river  during  the  past  month  has 
been  extremely  small.  Practically  the  entire  flow  of  the  stream  in  the 
dry  season  is  used  in  the  various  processes  in  the  Arlington  mills  and 
the  greater  portion  of  this  water  is  discharged  into  the  sewers  of  Law- 
rence and  Methuen  and  not  returned  to  the  river  until  within  a  short 
distance  above  its  mouth.  The  remaining  portion  of  the  wastes  from 
the  Arlington  mills  is  discharged  into  the  river.  Owing  to  the  location 
of  the  various  drains  and  their  outlets,  it  has  not  been  practicable  to 
examine  carefully  all  of  the  wastes  or  to  determine  accurately  their 
quantity,  though  facilities  have  been  furnished  by  the  management  of 
the  mills  for  making  an  examination  of  such  outlets  as  were  accessible 
and  information  has  been  furnished  as  to  the  approximate  location  of  the 
others  and  the  character  of  the  wastes  discharged  therefrom. 

From  such  information  as  has  been  obtained  by  the  Board  and  has 
been  furnished  by  the  management  of  the  Arlington  mills,  it  appears  that 
the  total  quantity  of  water  used  in  the  various  processes  in  these  mills 
amounts  to  more  than  9,000,000  gallons  per  day,  of  which  about  5,770,- 
000  gallons  per  day  is  discharged  into  the  sewers  and  flnds  an  outlet  into 
the  river  through  the  main  sewer  of  the  Spicket  River  valley  at  Garden 
Street  near  its  mouth.  The  remainder,  amounting  to  3,500,000  gallons 
per  day  is  discharged  into  the  river. 

Of  the  total  quantity  of  waste  water  discharged  into  the  sewers  about 
2,170,000  gallons  per  day  are  used  for  condensing  in  the  cotton  mill 
and  top  mill  and  elsewhere,  and  this  water  is  probably  not  polluted 
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noticeably  by  such  use  and  would  doubtless  be  unobjectionable  if  dis* 
charged  into  the  river.  There  are  also  about  380,000  gallons  of  water 
used  daily  in  humidifiers,  which  is  not  polluted  in  the  process  and  sliould 
be  discharged  into  the  river.  There  is,  furthermore,  a  quantity  of  water, 
amounting  to  about  1,200,000  gallons  per  day,  used  in  the  process  of 
caustic  recovery,  so  called,  which  appears  upon  analysis  to  be  but  slightly 
polluted,  and  there  is  little  doubt  that  this  water  also  could  be  discharged 
into  the  river  without  objection. 

Of  the  total  quantity  of  wastes  discharged  into  the  river,  amounting 
to  a  little  less  than  3,500,000  gallons  per  day,  a  part,  amounting  to  about 
1,600,000  gallons  per  day,  consists  of  waste  waters  from  the  process  of 
dyeing  cloth  and  somewhat  more  than  1,800,000  gallons  per  day  consists 
of  condenser  water  from  engines  in  the  spinning  mills.  The  remainder 
is  used  for  general  purposes,  including  the  running  of  certain  elevators. 
Filter  plants  are  in  use  in  the  dye-house,  the  wash  water  from  which 
is  returned  to  the  mill-pond  above  the  dam. 

All  other  wastes  from  these  mills  are  discharged  into  the  sewers,  and 
as  practically  the  entire  flow  of  the  river  above  the  mills  is  at  present  used 
in  the  various  processes,  the  quantity  of  water  flowing  in  the  river  below 
the  mills  consists  chiefly  of  the  wastes  described  above.  The  condenser 
water  is  doubtless  unobjectionable,  but  analyses  of  the  discharge  from 
the  dye-house  show  that  these  wastes  contain  a  large  quantity  of  putresci- 
ble  organic  matter. 

The  sewage  of  the  thickly  settled  portions  of  the  valley  of  the  Spicket 
Biver  is  collected  into  a  large  main  sewer,  which  passes  down  the  valley 
from  the  neighborhood  of  the  ArUngton  mills  and  discharges  into  the 
river  at  Garden  Street  a  short  distance  above  its  mouth.  The  sewers  in 
the  town  of  Methuen  are  constructed  on  the  separate  plan,  but  those  of 
the  city  of  Lawrence  are  combined  sewers  and  collect  storm  water  as 
well  as  sewage  in  the  districts  which  they  serve.  The  system  is  not  large 
enough  to  remove,  in  addition  to  the  sewage,  all  of  the  rain  water  enter- 
ing the  sewers  in  Lawrence  at  times  of  heavy  rain,  and  provision  has  been 
made  for  the  discharge  of  a  portion  of  the  mingled  sewage  and  storm 
water  at  such  times  into  the  Spicket  Biver. 

Examinations  made  during  and  after  the  rain  of  August  17  and  again 
during  the  rain  of  September  1  show  that  in  ordinary  heavy  rain  storms 
in  summer,  when  the  precipitation  is  distributed  over  several  hours,  it 
is  not  probable  that  a  very  large  quantity  of  sewage  and  storm  water 
overflows  into  the  Spicket  Biver,  and  in  summer  showers  of  considerable 
intensity  the  amount  of  sewage  which  would  overflow  into  the  river  if  the 
connections  with  the  main  sewer  were  kept  in  proper  order,  would 
probably  not  be  very  large;  but  the  connections  between  the  laterals 
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and  the  main  Spicket  Eiver  valley  sewer  evidently  at  times  become 
clogged,  and  a  part  or  even  the  whole  flow  of  some  of -these  tributary 
sewers  sometimes  discharges  into  the  river  continuously  even  in  times  of 
dry  weather.  On  the  day  after  the  rain  of  September  1,  one  of  the 
overflows  was  found  to  be  discharging  continuously  practically  the  entire 
flow  of  one  of  the  sewers  into  the  Spicket  Siver,  while  another  connection 
was  partially  clogged.  Such  pollution  is  entirely  unnecessary  and  would 
not  occur  if  proper  provision  for  the  care  of  these  sewers  were  made  and 
enforced  by  the  city.  The  observations  further  indicate  that  the  full 
capacity  of  the  main  sewer,  even  when  all  the  connections  are  kept  in 
order,  is  not  now  utilized  for  the  removal  of  storm  water  in  storms  of 
ordinary  intensity  and  that  the  overflow  of  storm  water  can  probably 
be  reduced  considerably  by  such  changes  in  the  connections  and  overflows 
as  will  provide  for  utilizing  the  full  capacity  of  the  main  sewer  at  such 
times. 

As  a  result  of  its  investigations  the  Board  concludes  that  the  chief 
cause  of  the  oflfensive  condition  of  the  river  is  the  dye  wastes  dis- 
charged from  the  Arlington  mills,  which  during  the  dry  season  con- 
stitute a  large  portion  of  the  flow  in  the  stream.  The  great  improvement 
that  took  place  in  the  condition  of  the  stream  and  the  character  of  its 
waters,  as  shown  by  chemical  analyses,  after  the  recent  shutting-down 
of  these  mills,  leaves  no  doubt  as  to  the  chief  cause  of  the  trouble.  The 
river  is,  nevertheless,  very  badly  polluted  in  other  ways,  the  most  im- 
portant of  which  is  the  sewage  discharged  through  overflows  from  tribu- 
taries of  the  Spicket  Eiver  valley  sewer,  which  at  times,  through  lack  of 
care,  discharge  considerable  quantities  of  sewage  into  the  stream  even  in 
drv  weather. 

There  are  also  apparently  a  number  of  connections  through  which  sew- 
age is  discharged  directly  into  the  river  from  dwelling  houses  and  build- 
ings along  its  banks,  and  in  some  places  it  appears  to  be  a  place  of  dis- 
posal for  small  quantities  of  garbage  and  other  refuse. 

The  banks  of  the  river  below  the  Arlington  mills  are  not  kept  in  re- 
pair and  are  overgrown  in  many  places  with  vegetation  which  holds  the 
oflfensive  material  conveyed  by  the  water  as  well  as  garbage  and  other 
matters  thrown  into  the  stream.  The  bottom  of  the  river  below  the 
Arlington  mills  is  covered  extensively  with  deposits  of  organic  matter 
evidently  derived  largely  from  the  deposition  of  suspended  matters  in  the 
wastes  discharged  from  the  Arlington  mills,  but  probably  also  from  the 
sewage  and  storm  water  discharged  into  the  stream  at  times  of  rain. 
Under  the  existing  conditions  the  bed  and  banks  of  the  river  are  exposed 
to  some  extent  at  times  of  low  flow,  especially  at  night  and  on  Sundays, 
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and  the  nuisance  from  the  river  appears  to  be  somewhat  greater  than 
usnal  at  such  times. 

The  Board  recommends  that  all  the  dye  wastes  now  discharged  into 
the  river  from  the  Arlington  mills,  which  amount  apparently  to  about 
1,600,000  gallons  per  day,  be  removed  from  the  river  and  discharged  into 
the  sewers;  and  that  the  water  which  is  now  used  in  these  mills  for 
condensing,  in  the  cotton  mill,  top  mill  and  elsewhere,  the  water  used  in 
the  humidifiers  and  the  water  used  in  the  caustic  recovery  process,  be 
removed  from  the  sewers  and  returned  to  the  river. 

If  all  of  the  waters  indicated,  amounting  to  about  3,750,000  gallons 
per  day,  should  be  returned  to  the  river  instead  of  being  discharged  into 
the  sewers,  as  at  present,  and  if  the  dye  wastes,  amounting  to  about  1,- 
600,000  gallons  per  day,  which  are  now  the  chief  cause  of  the  pollution 
of  the  river,  should  be  removed  to  the  sewers,  the  serious  pollution  of 
the  river  would  be  checked,  its  flow  in  the  smnmer  season  greatly  in- 
creased,—  thereby  keeping  the  bottom  and  banks  more  completely 
covered,  —  and  the  main  sewer  would  be  relieved  of  a  large  portion 
of  its  flow,  thus  increasing  its  capacity  for  the  removal  of  storm  water  at 
rimes  of  rain  and  diminishing  the  overflow  of  sewage  into  the  river  at  such 
times. 

There  appears  to  the  Board  no  good  reason  why  the  changes  indicated 
above  should  not  be  made.  It  is  possible  that,  with  the  reduced  flow  in 
the  sewers,  the  large  quantity  of  heavy  matter  now  discharged  into  them 
from  the  process  of  washing  wool  in  the  Arlington  mills  would  tend  to 
form  deposits,  but  danger  of  trouble  irom  that  cause  can  be  prevented  by 
passing  this  waste  through  settling  tanks  before  discharging  it  into  the 
sewer.  The  settling  tanks  need  only  be  large  enough  to  cause  the  deposit 
of  heavy  matters,  such  as  sand,  which  will  not  readily  be  carried  along 
by  the  current  in  the  sewer.  The  tanks  used  for  this  purpose  should,  of 
course,  be  cleaned  at  the  necessary  intervals,  and  the  material  deposited 
can  be  dumped  at  some  convenient  place  without  objection. 

The  Board  further  recommends  that  it  be  made  the  duty  of  some  one 
connected  with  the  department  having  charge  of  the  maintenance  of  the 
sewers  to  examine  the  connections  between  the  tributary  sewers  and  the 
main  sewer  and  see  that  these  connections,  as  well  as  the  overflow  outlets, 
are  kept  open  and  free  from  obstruction.  For  this  purpose  the  connec- 
tions and  overflows  should  be  examined  immediately  after  every  storm 
and  at  least  as  often  as  once  a  week.  It  will  be  important,  also,  to  remove 
from  the  river  all  direct  connections  through  which  sewage  is  now  dis- 
charged into  the  stream  from  dwelling  houses  and  buildings  along  its 
banks,  and  prevent  its  use  as  a  place  of  deposit  for  garbage  and  other 
refuse.     The  banks  of  the  river  should  be  put  in  repair  and  be  kept  clean 
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as  far  down  as  the  lowest  water  of  summer  will  permit.  If  these  and 
the  other  changes  suggested  should  be  carried  out  during  the  present 
year^  it  is  probable  that  the  offensive  organic  matter  collected  on  the  bed 
of  the  river  will  be  removed  by  the  high  flows  of  the  water  in  the  winter 
and  spring  or  rendered  sufficiently  inoffensive  by  natural  processes  before 
another  summer,  and  that  a  recurrence  of  the  nuisance  will  be  pre- 
vented. 

It  is  advisable  that,  after  the  changes  suggested  in  the  disposal  of  the 
wastes  of  the  Arlington  mills  have  been  made,  a  careful  observation  be 
made  by  the  city,  xmder  the  direction  of  the  city  engineer,  of  the  height 
of  flow  in  the  Spicket  Biver  valley  sewer  at  times  of  heavy  rain,  and 
the  connections  of  tributary  sewers  so  arranged  as  to  deliver  as  much 
of  the  flow  of  the  tributary  sewers  into  the  main  sewer  as  the  latter  is 
capable  of  carrying  at  all  times.  If,  as  a  result  of  these  investigations,  it 
is  found  necessary  or  desirable  to  introduce  automatic  regulators  on 
any  of  these  connections,  they  should  be  provided. 

While  the  small  quantity  of  mill  wastes  discharged  into  the  stream 
from  factories  located  above  the  Arlington  mills  has  not  yet  had  a  very 
appreciable  effect  upon  the  character  of  the  water  of  the  river,  it  is 
important  that  the  objectionable  wastes  from  these  factories  be  dis- 
charged into  the  sewers. 

The  discharge  of  sewage  at  Garden  Street  creates  a  considerable  odor 
in  the  neighborhood.  The  location  of  the  main  outlet  of  sewage  from  the 
Spicket  Biver  valley  at  this  point  appears  to  have  been  simply  a  tem- 
porary arrangement  and  it  is  desii:^ble  that  the  sewage  be  removed  as 
soon  as  practicable  to  some  suitable  place  of  disposal. 

Maynard. 

To  the  Selectmen  of  the  Tovm  of  Maynard,  Mass.  ^^'  %  1^09. 

Gentlemen:  —  Complaint  has  been  made  to  the  State  Board  of 
Health  of  a  nuisance  in  the  Assabet  Biver  at  Maynard,  and  examinations 
show  that  the  cause  of  the  nuisance  is  chiefly  the  discharge  of  polluting 
matters  from  the  mills  of  the  American  Woolen  Company,  but  it  is  also 
due  in  part  to  the  discharge  of  sewage  into  the  stream  from  the  mills 
and  also  from  sewers  in  the  streets  of  the  town.  In  order  to  protect  the 
public  health  it  is  essential  that  the  pollution  of  the  stream  be  prevented, 
and  the  Board  recommends  that  action  be  taken  by  the  town  of  Maynard 
for  the  removal  or  purification  of  all  the  sewage  now  discharged  into 
the  stream  through  sewers  or  drains  in  the  town. 

A  copy  of  a  communication  to  the  American  Woolen  Company  rela- 
tive to  the  prevention  of  the  pollution  of  the  stream  by  the  wastes  from 
the  mills  of  that  company  is  enclosed  herewith. 
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Maynakd  (American  Woolen  Company). 

Dko.  2,  1909. 
To  the  American  Woolen  Company,  Maynard,  Mcue. 

Qentlemen  :  —  Complaint  has  been  made  to  this  Board  of  a  nuisance 
in  the  Assabet  Biver  at  points  below  the  town  of  Maynard,  and  careful  ex- 
aminations made  by  the  Board  from  time  to  time  during  the  past  year 
show  that^  while  the  river  is  polluted  at  some  points  in  the  upper  portions 
of  its  course,  its  condition  above  Maynard  is  not  objectionable  either  in 
appearance  or  odor;  but  it  becomes  offensive  immediately  below  the  town 
and  continues  to  be  a  serious  nuisance  throughout  much  of  the  remainder 
of  its  course  to  its  confluence  with  the  Sudbury  at  Concord. 

The  chief  cause  of  the  offensive  condition  of  the  river  below  Maynard  is 
the  discharge  into  the  stream  of  manufacturing  waste,  from  the  processes 
of  wool-scouring,  dyeing,  cloth-washing  and  other  processes  carried  on  in 
your  mills,  and  of  sewage  which  is  discharged  both  from  the  mills  and 
from  a  limited  number  of  sewers  in  the  town. 

It  is  essential,  for  the  prevention  of  further  nuisance  in  the  valley 
below  this  mill  and  the  protection  of  the  public  health,  that  the  pollution 
of  the  stream  by  sewage  and  manufacturing  wastes  from  your  mills  in 
Maynard  shall  be  discontinued. 

From  such  investigations  as  the  Board  has  been  able  to  make  as  to 
the  quantity  and  character  of  the  manufacturing  wastes  discharged 
from  the  mill,  it  appears  that  the  most  objectionable  portions  of  the 
wastes  are  those  resulting  from  the  scouring  of  wool,  the  amount  of  which 
apparently  averages  about  100,000  gallons  per  day,  though  at  times 
the  quantity  is  much  larger.  These  wastes  contain  an  excessive  quantity 
of  fats  and  are,  in  consequence,  very  diflScult  to  purify,  and  they  will 
doubtless  require  a  preliminary  treatment  for  the  removal  of  fats  before 
they  can  be  purified.  A  great  quantity  of  waste  results  from  the  proces- 
ses of  dyeing,  washing  and  rinsing  cloth,  the  total  quantity  of  these 
wastes  probably  averaging  more  than  3,000,000  gallons  per  day,  and 
amounting  to  nearly  5,000,000  gallons  per  day  at  the  maximum.  A 
portion  of  these  wastes,  however,  consisting  of  the  water  used  in  rinsing 
the  cloth,  may  be  clean  enough  so  that  it  can  be  discharged  directly  into 
the  river  without  objection.  A  further  very  objectionable  waste  is  that  re- 
sulting from  the  washing  of  rags  in  the  shoddy  mill,  the  quantity  of  this 
waste  amounting  apparently  to  about  40,000  gallons  per  day  on  an  aver- 
age, though  evidently  at  times  reaching  a  much  higher  figure. 

Experiments  made  by  direction  of  the  Board  upon  the  purification  of 
these  wastes  and  wastes  of  similar  character  show  that  they  can  be 
purified  by  sedimentation  and  subsequent  straining  and  filtration  to 
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such  an  extent  as  to  prevent  further  serious  pollution  of  the  river  and  at  a 
cost  which  is  not  excessive. 

The  Board  recommends  that  you  provide  without  delay  works  for  re- 
moving from  the  river  the  sewage  and  manufacturing  wastes  from  your 
factory  and  f of  their  treatment  or  purification  in  such  a  way  that  they 
will  not  cause  further  injury  to  the  stream.  It  is  important  that,  in 
the  treatment  of  these  wastes,  you  secure  the  assistance  of  an  engineer 
of  experience  in  matters  relating  to  the  treatment  and  disposal  of  sewage 
and  manufacturing  wastes,  and  the  engineer  of  the  Board  will  supply 
your  expert  with  such  information  as  has  been  collected  by  the  Board 
relative  to  the  quantity  and  character  of  these  wastes  and  the  methods 
by  which  they  can  be  purified. 

New  Bedford. 

JXTNS  3,  1909. 
To  the  Board  of  Health  of  the  City  of  New  Bedford. 

Gentlemen:  —  In  response  to  your  verbal  request  for  advice  as  to 
the  condition  of  the  sea  water  in  Clark's  Cove  near  the  westerly  side  of 
Clark's  Point  and  a  little  over  half  a  mile  from  the  southerly  end  thereof, 
where  you  propose  to  locate  a  public  bath-house,  the  Board  has  caused 
samples  of  the  sea  water  from  this  locality  and  from  other  places  in  this 
region  to  be  analyzed. 

The  results  of  the  analyses  show  that,  while  the  water  at  the  upper 
end  of  Clark's  Cove  is  grossly  polluted  by  sewage,  the  water  along  the 
shore  at  the  proposed  bath-house  is  not  materially  affected  thereby  at  the 
present  time. 

NoBTH  Adams. 

Deo.  2,  1909. 
To  Hon.  John  H.  Waterhouss,  Mayor  of  the  City  of  North  Adams. 

Dear  Sir  :  —  The  State  Board  of  Health  has  at  previous  times  called 
attention  to  the  polluted  condition  of  the  Hoosick  River,  caused  by  the 
discharge  into  the  stream  of  sewage  and  manufacturing  wastes,  chiefly 
in  the  city  of  North  Adams.  The  effect  of  the  pollution  of  this  river  in 
North  Adams  has  been  increasing  from  year  to  year  until  at  the  present 
time  the  stream  is  foul  and  offensive,  and  its  condition  is  very  objection- 
able in  the  lower  part  of  the  city  and  throughout  the  remainder  of  its 
course  in  the  State.  A  considerable  quantity  of  sewage  is  still  discharged 
into  the  river  above  the  main  sewer  outlet,  and,  in  connection  with  large 
quantities  of  wastes  discharged  from  manufacturing  establishments  and 
pollution  from  points  above,  creates  objectionable  conditions  in  the  main 
stream  and  each  of  its  principal  tributaries  in  the  central  portion  of 
the  city. 
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Complaints  are  made  of  the  foul  condition  of  the  stream,  and,  in  the 
opinion  of  the  Board,  the  time  has  come  when,  in  order  to  protect 
the  public  health  in  the  valley  of  the  Hoosick  Biver,  the  sewage  by  which 
it  is  now  polluted  must  be  removed  and  purified. 

The  Board  is  informed  that  the  preparation  of  plans  for  treating  the 
sewage  of  the  city  of  North  Adams  was  begun  early  in  the  present  year, 
and  the  Board  recommends  that  the  necessary  steps  be  taken  to  enable  the 
city  to  begin  the  construction  of  works  for  purifying  its  sewage  during 
the  year  1910.  The  works  should,  so  far  as  practicable,  make  provision 
for  receiving  and  purifying,  in  addition  to  the  sewage,  the  more  objection- 
able of  the  manufacturing  wastes  which  contribute  very  seriously  to  the 
pollution  of  the  river,  but  it  will  be  necessary  to  avoid  taking  into  the 
sewers  any  manufacturing  waste  or  substance  which  may  interfere  with 
the  operation  of  the  sewers  or  disposal  works,  imtil  such  waste  is  so 
treated  as  to  prevent  danger  of  such  interference. 


Salem  and  Pbabodt.  j^i  lo,  1909. 

To  the  Boards  of  Health  of  the  City  of  ScUem  and  the  Town  of  Peabody, 

Gentlemen:  —  In  response  to  a  request  from  the  Board  of  Health 
of  the  city  of  Salem  for  an  examination  of  the  character  of  the  wastes 
discharged  into  the  North  Siver  or  its  tributaries  from  factories  in  Salem 
and  Peabody,  the  Board  has  caused  an  examination  of  the  method  of 
waste  disposal  at  the  factories  in  the  valley  of  the  North  Siver  and  its 
tributaries  to  be  made  and  samples  of  such  wastes  as  were  being  dis- 
charged into  the  streams  to  be  analyzed. 

The  chief  sources  of  pollution  of  the  river  and  its  tributaries  at  the 
time  of  this  examination  were  found  to  be  the  following :  — 

1.  The  factory  of  the  Essex  Glue  and  Gelatine  Company,  in  Peabody, 
located  a  short  distance  north  of  Goldthwaite's  Brook.  The  total  quan- 
tity of  liquid  wastes  discharged  from  this  factory  amounted,  when  these 
examinations  were  made,  to  over  300,000  gallons  per  day,  and  an  analysis 
shows  that  the  waste  contained  a  very  large  quantity  of  organic  matter 
and  that  a  little  over  30  per  cent,  of  the  solid  matter  was  in  suspension. 
This  waste  could  be  discharged  into  the  Peabody  sewers  by  laying  approx- 
imately 400  feet  of  pipe.  The  sludge  removed  from  the  settling  basins 
now  in  use  is  deposited  at  the  edge  of  a  ditch  leading  to  the  brook,  and 
there  are  indications  that  some  of  it  finds  its  way  into  the  stream  at 
times  of  heavy  rain.  Provision  can  be  made  without  difficulty  to  prevent 
the  pollution  of  the  brook  by  the  sludge. 

2.  The  factory  of  the  American  Glue  Company,  near  Goldthwaite's 
Brook.    The  liquid  wastes  from  this  factory  are  discharged  into  the 
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sewers  but  at  the  time  the  examination  was  made  sludge  from  the  settling 
tanks^  through  which  the  liquid  wastes  are  passed  before  flowing  into  the 
sewers^  was  being  pumped  upon  sludge  beds  near  Gk)ldthwaite'8  Brook, 
and  the  sludge,  after  flowing  over  the  beds,  was  finding  its  way  into  the 
brook  through  an  opening  in  the  embankment  of  one  of  the  beds.  This 
sludge  contains  a  very  large  quantity  of  organic  matter  and  over  90  per 
cent,  of  the  solid  matter  is  in  suspension.  Adequate  provision  should  be 
made  for  the  proper  treatment  and  disposal  of  this  sludge,  and  the  sludge 
beds  should  be  so  constructed  as  to  prevent  further  danger  of  the  escape 
of  any  of  the  sludge  into  the  brook. 

3.  The  Danvers  Bleacheiy,  near  Qoldthwaite's  Brook.  A  very  large 
quantity  of  water,  amounting  probably  to  more  than  2,000,000  gallons  per 
day,  is  used  m  this  establishment,  and  much  of  it  can  evidently  be  dis- 
charged untreated  directly  into  the  stream  without  danger  of  causing  a 
nuisance.  A  small  part  of  the  wastes,  consisting  chiefly  of  spent  dyes 
and  amounting  to  about  5,000  gallons  per  day,  is  passed  through  a  settling 
tank.  It  is  not  unlikely  that  it  will  be  necessary  to  divert  a  portion  of 
the  wastes  of  this  factory  from  the  brook  or  to  subject  them  to  some 
form  of  treatment,  but  a  more  extended  investigation  will  be  necessary 
before  it  will  be  practicable  to  determine  definitely  what  further  treatment, 
if  any,  the  wastes  of  this  factory  require  beyond  that  which  they  now 
receive. 

4.  The  tannery  of  the  United  States  Tanned  Pigskin  Company  is 
located  on  Strongwater  Brook,  and  the  wastes,  amounting  probably  to 
between  4,000  and  5,000  gallons  per  day,  are  discharged,  after  passing 
through  crude  settling  tanks  and  a  straw  strainer,  directly  into  the 
brook.  An  analysis  of  the  wastes  after  treatment  shows  that  they  still 
contain  a  very  large  quantity  of  organic  matter,  about  one-third  of  which 
is  in  suspension.  Under  present  conditions  they  pollute  the  brook 
seriously.  The  wastes  could  apparently  be  discharged  into  the  sewers 
by  laying  a  pipe  not  over  300  feet  in  length. 

5.  The  A.  C.  Lawrence  Leather  Company,  Igcated  on  Proctor's  Brook, 
discharges  the  water  used  in  treating  hides,  amounting  probably  to 
between  5,000  and  10,000  gallons  per  day,  directly  into  the  brook.  This 
water  at  times  does  not  contain  a  very  considerable  quantity  of  organic 
matter,  but  at  other  times  contains  considerable  suspended  matter.  If 
the  suspended  matter  should  be  removed  there  would  probably  be  no 
objection  to  continuing  the  discharge  of  this  water  into  the  brook,  unless 
it  should  become  more  objectionable  in  character  than  was  found  to 
be  the  case  at  the  time  of  the  recent  examinations. 

6.  The  A.  L.  Kraua  Company,  on  Proctor's  Brook,  discharges  the  bulk 
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of  its  waste  into  the  sewer,  after  passing  through  settling  basins.  Small 
amounts  of  floor  drainage,  however,  enter  the  river  from  one  of  the 
buildings.  These  wastes  are  objectionable  in  character  and  should  be 
discharged  with  the  others  into  the  sewer. 

7.  The  J.  A.  Lord,  Jr.,  tannery,  located  near  Proctor^s  Brook,  is  con- 
nected with  the  sewer,  and  the  wastes  from  this  tannery  are  ordinarily 
discharged  into  the  sewer.  The  drains  are,  however,  so  arranged  that 
the  wastes  can  be  turned  directly  into  the  brook  and  occasionally  the 
stream  has  been  found  to  be  seriously  polluted  in  the  neighborhood  of  the 
tannery.  It  is  desirable  to  re-arrange  the  drains  so  that  the  wastes  will 
enter  the  sewers  at  all  times. 

8.  The  tannery  of  the  Armstrong  Leather  Company  is  located  near 
the  North  Biver  in  Peabody,  not  far  from  the  Salem  boundary.  Most  of 
the  wastes  from  the  factory  enter  the  sewers  after  passing  through  a  set- 
tling basin,  but  a  small  portion  of  the  wastes,  amounting  to  probably  less 
than  5,000  gallons  per  day,  is  being  discharged  directly  into  the  North 
Biver.  The  wastes  are  objectionable  in  character  and  contribute  to  the 
pollution  of  the  stream  near  the  factory.  Their  further  discharge  into 
the  stream  should  be  prevented. 

9.  The  tannery  of  the  Thayer,  Poss  Company  is  located  on  the  south- 
erly side  of  the  North  Biver  opposite  the  Armstrong  tannery.  The  wastes 
from  this  tannery  are'  collected  in  a  well  and  pumped  thence  to  the  sewers. 
The  capacity  of  the  well  is  small  for  the  quantity  of  waste  handled  and 
at  times,  when  the  pump  is  out  of  order,  the  wastes  are  allowed  to  dis- 
charge into  the  North  Biver  through  an  overflow  pipe.  The  well  should 
be  enlarged  so  as  to  store  a  sufScient  quantity  of  waste  to  allow  for  re- 
pairs upon  the  pump  or  duplicate  pumps  could  be  provided,  so  that  in- 
terruption of  the  pumping  would  not  be  necessary  whenever  repairs  were 
required.  The  overflow  of  these  wastes  causes  serious  pollution  of  the 
stream  at  times. 

10.  The  factory  of  J.  P.  Ingraham,  Jr.,  &  Company  is  located  just 
below  that  of  the  Thayer,  Poss  Company.  Nearly  all  of  the  wastes  from 
this  factory  are  discharged  through  settling  basins  into  the  sewers,  but  tlie 
floor  of  one  of  the  rooms  in  the  dye-house  drains  into  the  North  Biver. 
The  floor  in  question  should  be  made  tight  and  so  arranged  that  the 
drainage  from  it  would  enter  the  sewers  with  the  other  wastes. 

11.  The  tannery  of  Peter  Sim  &  Son  is  located  on  the  south  side  of 
the  North  Biver  within  the  limits  of  Salem.  All  of  the  liquid  wastes 
from  this  tannery  are  discharged  through  a  settling  basin  into  the  sewers, 
but  the  sludge  which  is  removed  from  the  basin  at  regular  intervals  is  de- 
posited on  the  banis  of  the  river,  and  at  times  of  high  water  or  heavy 
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rains  small  quantities  are  washed  into  the  stream.  Provision  should  be 
made  for  preventing  the  pollution  of  the  stream  by  sludge  from  this 
factory. 

12.  The  Carr  Leather  Company  occupies  a  tannery  of  the  P.  E.  Cottle 
Leather  Company  on  the  northerly  side  of  the  North  Eiver,  near  Flint 
Street  in  Salem.  All  of  the  wastes  from  this  f actory^  amounting  prob- 
ably to  between  50,000  and  100,000  gallons  per  day,  are  discharged  into 
the  stream  after  passing  through  a  small  settling  basin.  The  wastes 
are  objectionable  in  character  and  their  effect  in  polluting  the  stream  is 
very  noticeable.  There  is  no  sewer  on  Mason  Street  near  the  factory, 
but  it  would  apparently  be  possible  to  connect  the  factory  with  the 
sewer  in  Flint  Street  by  a  sewer  approximately  600  feet  in  length. 

The  foregoing  comprise  the  specific  cases  of  pollution  found  to  exist 
at  the  time  the  investigations  were  made.  At  many  of  the  tanneries 
which  have  been  visited  it  was  found  that  the  outlets  through  which  the 
wastes  were  formerly  discharged  into  the  river  previous  to  the  construc- 
tion of  the  sewers  were  still  in  existence,  and  it  is  very  probable  in  some 
cases  that  they  are  still  used  occasionally.  The  pollution  of  the  stream 
from  such  sources  is  likely  to  continue  imless  prevented  by  a  rigid  in- 
spection. The  best  plan  would  be  to  close  permanently  or  remove  these 
former  outlets  and  all  outlets  through  which  wastes  can  be  discharged 
directly  into  the  streams.  , 

In  addition  to  the  wastes  discharged  from  the  factories,  the  North 
Eiver  below  North  Street  in  Salem  receives  a  small  amount  of  pollution 
from  dwelling  houses,  chiefly  located  along  the  old  sewers  between  the  new 
intercepting  sewer  and  the  former  sewer  outlets.  There  are  also  some 
indications  that  sewage  is  still  discharged  into  the  streams  in  Peabody 
from  dwelling  houses  not  yet  connected  with  the  sewers.  It  is  probable 
that  when  the  principal  remaining  sources  of  pollution  have  been  pre- 
vented, it  will  be  less  difficult  to  locate  the  minor  ones  and  secure  their 
removal  from  the  streams. 

WiLLIAMSTOWN. 

Deo.  2,  1909. 
To  the  Board  of  Selectmen  of  the  Town  of  WUliam^toiDn. 

Gentlemen  :  —  Complaint  has  been  made  to  this  Board  of  the  objec- 
tionable condition  of  the  Hoosick  Biver,  and  examinations  made  by  the 
Board  show  that  the  river  is  very  badly  polluted  by  sewage  and  man- 
ufacturing waste.  A  portion  of  the  sewage  which  now  pollutes  the  river 
is  discharged  from  the  sewers  of  the  town  of  Williamstown. 

In  order  to  prevent  further  nuisance  in  the  valley  of  this  stream  and 
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protect  the  public  healthy  it  will  be  necessary  that  the  use  of  the  stream 
as  a  place  of  disposal  for  the  sewage  of  the  cities  and  towns  on  its  banks 
shall  be  discontinued.  The  sewers  of  the  town  of  Williamstown  are  dis- 
charged into  the  stream  at  various  points  along  its  course^  and  the  Board 
recommends  that  a  plan  be  prepared  without  delay  for  collecting  the  sew- 
age of  the  town  from  all  of  the  existing  sewer  outlets  and  for  purifying 
it  at  some  suitable  place  or  places  to  such  an  extent  as  to  prevent  the 
further  serious  pollution  of  the  river. 


Examination  of  Public  Water  Supplies. 
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The  examination  of  public  water  supplies  in  Massachusetts  was  begun 
in  the  year  1887,  under  the  provisions  of  chapter  274  of  the  Acts  of  the 
year  1886,  entitled  "  An  Act  to  protect  the  Purity  of  Inland  Waters/' 
and  has  been  carried  on  up  to  the  present  time  under  the  provisions  of 
that  and  subsequent  laws. 

The  results  of  the  earlier  of  these  examinations  were  published  in  the 
special  report  of  the  Board  on  the  examination  of  water  supplies  in  1890, 
and  results  of  the  examinations  made  in  subsequent  years  have  been  pub- 
lished in  the  annual  reports.  The  present  report  contains  such  infor- 
mation as  is  deemed  to  be  of  especial  interest  concerning  the  various 
public  water  supplies  in  the  State,  including  a  description  of  the  new 
works  and  changes  in  existing  works  since  1906,  when  a  similar  statement 
was  published.  This  report  also  contains  the  results  of  the  chemical 
analyses  of  the  various  sources,  presented  in  tables  and  summaries  so 
arranged  as  to  afford  a  means  of  comparing  the  various  waters  with 
respect  to  organic  matter,  hardness  and  the  other  properties  considered  in 
determining  the  quality  of  a  water  used  for  drinking. 

At  the  end  of  the  year  1909  all  of  the  33  cities  in  Massachusetts  and 
159  of  the  321  towns  were  provided  with  public  water  supplies.  This 
list  includes  all  but  1  of  the  places  in  the  State  having,  according  to 
tiie  census  of  1905,  a  population  in  excess  of  6,000,  and  there  are  only 
9  towns  in  the  State  having  a  population  in  excess  of  2,500  which  are 
not  provided  with  public  water  supplies.  The  total  population,  accord- 
ing to  the  census  of  1905,  of  the  cities  and  towns  provided  with  public 
water  supplies  is  2,812,238,  or  94  per  cent,  of  the  total  population  of 
the  State.  In  nearly  all  of  the  cities  and  towns  having  a  public  water 
supply  there  are  considerable  areas  in  which  the  public  supply  is  not 
available,  but  these  areas  are  sparsely  populated.  Outside  of  the  areas 
provided  with  public  water  supplies  and  the  places  supplied  with  water 
from  mills  and  other  private  sources,  the  sources  of  water  supply  of  the 
inhabitants  of  the  State  are  chiefly  wells  located  in  the  immediate  vicinity 
of  the  owner's  dwelling. 
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Cities  and  Towns  supplied  with  Watee  from  Public  Wobks. 

The  following  table  gives  a  list  of  the  cities  and  towns  having  public 
water  supplies  which  are  available  to  the  whole  or  to  a  portion  of  their 
territories,  together  with  the  population  of  each,  the  date  of  introduction 
of  the  works,  the  ownership  of  the  works  and  the  source  or  sources  of 
water  supply  at  the  present  time :  — 


Table  No.  1. 


CiTT  OB  Town. 


Popu- 
lation in 


Date 
of  Intro- 
duction 
•      of 
Water. 


Ownership  of  Works. 


Souroes  of  Supply. 


Metropolitan  Watsr  Dis- 
trict: »— 


Ariincton, 

Belmont* 

Boston, 

Chelsea. 

jBiveieikf 

Leodngton, 

Maiden, 

Medford. 

Mefaose. 

Milton, 

Nahant, 

Quincy, 

Revere, 

Someryille, 

Stoneham, 

Swampeoott, 

Watertown, 

Winthrop, 
Abincton, 

Rockland. 
Adams,  . 

Agawam, 

Amesbury, 

Amherst, 

Andover, 


0.668 

4.360 

596,380 

87,289 

29.111 

4,530 

88,037 

19,686 

14,295 

7.054 

922 

28,076 

12,650 

09,272 

6,332 

6,141 

11,258 

7.034 

5,081 

6,287 

12,486 

2,796 
8,840 
5,313 

6.632 


1872 
1887 
1848 
1867 
1867 
1884 
1870 
1870 
1870 
1885 
1885 
1884 
1884 
1867 
1883 
1885 
1885 
1884 
1887 
1887 
1874 

18n 
1885 
1880 

1890 


Town,  . 
Town,  . 
City,  . 
City,  . 
City,  . 
Town,  . 
City.  . 
City.  . 
City.  . 
Town.  . 
Town,  . 
City,  . 
Town.  . 
City.  . 
Town,  . 
Town,  . 
Town,  . 
Town.  . 
Town.  . 
Town,  . 
Fire  district. 

Private, 
Town.  . 
Private, 

Town,  . 


1 


Waehusett  Reservoir  on  South 
Branch  of  Nashua  River, 
Clinton:  Framingham  Res- 
ervoir No.  2  on  Sudbury 
River,  Framingham;  Ree- 
ervoirs  on  tributaries  <rf  Sud- 
bury River,  as  follows:  Sud- 
bury Reservoir  on  Stonv 
Brook,  Southbc»ough|Whicn 
receives  water  from  Waehu- 
sett Reset  voir;  Framincham 
Reservoir  No.  3  on  Stony 
Brook,  Framingham,  which 
receives  water  from  Sudbury 
Reset  voir;  Hopkinton  Ree- 
ervoir  on  Indian  Brook,  Ho^ 
kinton;  Ashland  Reservoir 
on  Cold  Spring  Brook,  Ash- 
land; Lake  Cochituate.  Way- 
land  and  Natick. 


Big  Sandy  Pond,  Pembroke. 


Bassett  Brook,  Dry  Brook. 
Che^ire;  tubular  wells  near 
Hoosiok  River,  Cheshiro. 

Springs. 

Two  systems  tubular  wells. 

Amethvst  Brook,  Pelham,  on 
which  there  is  a  storage 
ervoir;  spring  in  Pelham. 

Haggett's  Pond. 


1  This  district  was  established  by  an  act  of  the  Legislature  of  1895.  The  dates  of  introduction  of  water 
into  the  dties  and  towns  of  the  district  ars  the  dates  of  completion  of  the  earlier  works. 
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Table  No.  1  —  Continued. 


CiTT  OB  TOWX. 


Popu- 
lation is 


Date 
of  Intro- 
duction 
of 

Water. 


Ownanhip  of  WcvkB. 


Souroea  of  Supply. 


Arilngton, 

Aahburnhamt 
A^hfidd. 
Athol.     . 

Attlaboconch, 
Avon, 
Ayar,      . 


Badfocd, 

Balmont, 

Bavcrly, 

BiUarica. 

Bkndford, 


Bndcawatcvt  . 

Eoat  Bridtawatar, 
Bfoekton. 

Whitman* 
Biookfidd.     . 

BiDoUina. 
Cttnbridga,    . 


Ganbm, . 
Obahnafoftl, 


Chaahize, 


Cbiocq>ea. 

Clinton. 


1.851 

MO 

7,1»7 

12.702 
1.001 
2.386 
2.588 
1.208 


2.848 
746 

6.870 

6.754- 
3.160 
47.704 
6.521 
2.388 

23.436 
07.434 

4.7D2 
4,254 

1.281 
1.866 
20.101 
13.105 
2,406 
2,727 


1870 
1004 
1875 

1873 
1800 
1887 
1805 
1000 


1806 
1000 

1887 

1888 
1888 
1880 
1883 
1880 

1875 
1856 

1880 
1007 

1876 
1803 
1845 
1882 
1885 
1886 


Town,  . 
Private. 
Town.  . 

Town,  . 
Town,  . 
Town,  . 
Private, 
Town,  . 


Town,  . 
Fira  diatriet. 

Town,  . 

Private. 
Private, 
City.  . 
Town.  . 
Town.  . 

Town,  . 
City.    . 

Town.  . 
Fira  diatriet. 


Private, 
Fira  district 
City.  . 
Town,  . 
Town.  . 
Private. 


Sea  Metropolitan  Water  Dia- 
triet. 


Ston«e  raiflrvoir. 
Bear  Swamp  Brook. 


Storage  lent  >oir  in  Phillipa- 
ton;  atonge  raaervoir  on 
Buekman  Brook. 

l«r|e  welle  near  Sevan  Mile 
River. 

Laiie  well  and  tubular  waUa. 

Large  well  and  tubular  walla. 

Ston«e  reeervoir. 

Laige  well  and  filter. 

See, Metropolitan  Water  Dia- 
triet. 
See  Salem. 


near  Concord 


Tubular  walla 

River. 
Fredand  Brook. 


See  Metropolitan  Water  Dia- 
triet. 

Filter  gallery  and  tubular  walk 
near  Little  Pond:  Great 
Pond  (used  alao  by  Ran- 
dolph and  Holbrook). 

Tubular  walla  and  large  wells 
near  Town  River. 


Silver  Lake.  Pembroke;  storage 
reservoir  on  Saliabury  Brook. 


Stoiage  reservoir;  Quaboag 
River:  tubular  weUa  near 
Lake  Lashaway. 

Tubular  wells  and  filter  gallery 
near  Charles  River. 

Storage  reservoir  on  Stony 
Brook.  Waltham  and  Weston; 
storage  reservoixs  on  Hobbe 
Brook.  Waltham,  Lincoln 
and  Lexington;  Fresh  Pond. 

Large  well  and  tubular  wells  at 
Bpringdale;  large  well  at 
Henry's  Soring.  Stoughton. 

Tubular  wells  near  Crystal 
Lake. 

See  Metropolitan  Water  Dia- 
triet. 

Thunder  Brook;  Kitohen 
Brook. 

Austin  Brook. 

Dingle  Brook  Reaervoir;  Mor- 
ton Brook;  Cooley  Brook. 

Lyndes  Brook,  Spring  Basin 
and  Haywood  Brook,  Ster- 
ling. 

Two  systems  tubular  wells; 
filter  gallery  near  Lilv  Pond; 
large  well  near  Bound  Brook. 


176 


STATE  BOARD  OF  HEALTH. 


[Pub.  Doc. 


Table  No.  1  —  Continued. 


CiTT  OB  Town. 


Popu- 
lation in 
ItM. 


Date 
of  Intro- 
duction 

of 
Water. 


OwneTBhip  of  Works. 


SourooB  of  Supply. 


Colrain,  . 
Concord, 
Dalton,  . 
Dan  vers, 

Middleton, 
Dedham, 
Deerfidd, 

Dracut,  . 

East  Bridgewater, 

Easthampton, 

Easton,  . 

Edgartown, 

ErvinSt  . 

Everettt 

Fairhaven, 

Fall  Riirer, 

Falmouth, 

Fitchburg. 

Fozboroush.  . 

Framingham, 

Franklin, 

Gardner, 

GiU, 

Gloucester,     . 

Grafton, 

Great  Harrington. 

Greenfield,     . 

Groton,  . 

Hadley,  . 

Hardwiok, 

Hatfield, 


1,780 

1902 

6.421 

1873 

3.123 

1884 

9,0«3 

1876 

1.068 

1876 

7.774 

1881 

2,112 

1903 

8.537 

1900 
1906 

6.808 

1870 

4.900 

1887 

1,176 

1906 

4.236 

1894 

106.762 

1874 

3.241 

1899 

33,021 

1872 

3.364 

1891 

11.648 

1886 

6.244 

1884 

12.012 

1882 

1.023 

1888 

26.011 

1886 

6.052 

1886 

6.162 

1867 

0.156 

1870 

2.253 

1807 

1.895 

1905 

3.261 

1887 

1.779 

1896 

1 


Fire  distriot. 

Town,  . 

Fire  district. 

Town.  . 

Town,  . 

Private, 

Water  supply  district, . 

Private, 

Water  supply  district, 

Town,  .... 
Village  district,    . 
Private, 


Private, 

City,  . 
Town,  . 
City,    . 


Water  supply  district. 

Town,  . 

Town,  . 

Town,  . 

Private, 

City.    . 

Pri\'ate, 

Fire  district. 

Fire  district. 

Private, 

Water  supply  district 

Private, 

Town,  . 


Mountain  Brook. 

Sandy  Pond,  Lincoln;   Nagog 

Pond,  Acton. 
Reservoirs  on  Egjrpt  Brook. 


Middleton  Pbnd,  Middleton. 


Large  well  and  tubular  wells 

near  Charles  River. 
Roaring  Brook,  Wfaately. 

Tubular  wells. 

Tubular  wells. 

See  Bridgewater. 

Tubular    wells    near     Broad 

Brook;  Baseott  Brook. 
I4tfge  well. 

Tubular  wells 

See  Montague. 

See  Metropolitan  Water  Dis- 
trict. 

Tubular  wells  near  Naske- 
tucket  River;  tubular  wella 
near  Mattapoisett  River. 

North  Watuppa  Lake. 

Long  Pond. 

Scott  Reservoir;  Falulah  Re»- 

9    ervoir;   Meetinghouse  Pond, 

Westminsttf;  Wachusett 

Lake.      Westminster      and 

Princeton. 

Tubular  wells. 

Filter  jsallery  near  Faim  Pond ; 

Sudbury  Aqueduct. 
Tubular    welb    near    Beaver 

Pond;  Beaver  Pond. 
Crystal  Lake. 


Spring. 


H&»- 
Wal- 


Dikes  Brook  Reservoir; 

kell  Brook  Reservoir; 

lace  Reservoir. 
Lari^e  wdl  near  Quinsigamond 

River. 
East     Mountain      Reset  voir; 

Green  River. 
Storage    reservoirs    on    Glen 

Brook,  Leyden;  Grewi  River. 
I4tfge   wdl    near    Baddaoook 

Pond. 
Storage   reservoirs    on    Harts 

Brook. 
Tubular  wells. 


Storage  reservoir  on  Running 
Gutter  Brook. 
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Table  No.  1— Continued. 


CiTT  OB  TOWM. 


Pbpu- 
lation  in 


Date 
of  Intro- 
duotion 

of 
Wattf. 


Ownenhip  of  Works. 


Souroes  of  Supply. 


Harvriull.      . 


HnU.   . 


Holbrookt 
HoldMB,  . 


Hdyoko, 


Hopkioton, 

HodaoD, 

Hon, 


HydeFwk, 
Ipgwiefa, 


Uaeoln. 


IxiweO. 


I«yiin, 
Saoi 
Maiden. 


S7.no 

4.819 
2.090 
l,tf3 

2.640 

2.M8 

49,n4 


2.585 
6^17 

1,451 
14,510 

5.205 
2.205 

70,060 
8,972 
8,414 
8,068 

14.297 

1,122 

964 

94.889 

77.042 
6,268 

2.618 


1880 
1888 
1889 

1906 
1861 
1878 


1884 

1884 

1889 
1885 

1894 
1886 

1875 
1881 
1891 
1875 
1878 

1874 
1895 
1872 

1871 
1878 

1892 


City,    . 

Prirate, 
Prirate, 
Fira  diitriot. 

Town,  . 
Prirate, 
aty.   . 


•  ■ 


:  :  1 


»  • 


Town,  .... 
Town,  .... 

Fire  diatrict, 
Priyato,> 

Town,  .... 
Town,  .... 

City,    .... 

Priyato, 

Water  supply  dirtriet.. 

PriTate, 

Town, .       .       ,       . 

Town,  .... 
Town,  .... 
City,    .       .       .       . 


City,    . 
Town,  . 

Town,  . 


•  • 


•  » 


•  • 


Cnrstal  Lake;  Pentuoket  Lake; 
oaltonetall  Lake;  Kenosa 
Lake:  Johneon'i  Pond;  Mill- 
vale  Reeervoir. 

Aoeord  Pond;  larie  well  near 
Fulling  Mill  Pond. 

Stance  reservoir. 

See  Randolph. 

Mueohopauge  Lake  (used  aleo 

by  Rutland). 
Laiie  waU. 

Manhan  River,  Southampton; 
Wricht  and  Ashley  Pond; 
high  euiw  ice  reeervoir;  Whit- 
ing Street  Reeervoir,  North- 
ampton. 

SeeMilfotd. 

Tubular  wells. 

Qates  Pond,  Foagato  Brook. 

Berlin. 
See  Hingham. 

Cold  Brook.  Blandford:  tubu- 
lar walls  near  Westfield  River. 

Tubular  wells  near  Neponset 
River;  tubular  wells  near 
Mother  Brook. 

Storage  reservoir  on  Dow's 
Brook. 

Tubular  wells. 

See  Clinton. 

Merrhnaok  River,  filtered. 

Storage  reservoir  on  Codding 

Brook;  Basin  Pond  Brook. 
Laiga  walls. 

Storage     reservoirs;      Yokun 

River. 
Hajrnes,  Morse  and  Fall  Brook 


See  Metropolitan  Water  Die- 

triot. 
Sandy  Pond. 

Cooley  Brook. 

Tubular  wells  near  Merrimack 
River;  tubuhr  well*  near 
Beaver  Brook. 

See  Springfield. 

Breed's  Reeervoir;  Birch  Ree- 
ervoir, Walden  Reeervoir, 
Hawkee  Reeervoir,  Lynn 
and  Saugus;  Saugus  Rivo-, 
Saugus. 

See  Metropolitan  Water  Di»- 
tnct. 

Large  weU  and  tubular  wells 
near  Sawmill  Brook;  Gravel 
Pond.  Hamilton. 


1  Town  has  voted  to  take  works. 
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TabU  No.  1  —  Continued. 


CriT  OB  Town. 


Popu- 
lation in 


Date 
of  Intro- 
duction 

of 
Water. 


Ownership  <rf  Works. 


Souroes  of  Supply. 


Mansfield, 

Marblebead, 

Marion,  . 

Marlborough, 

Marshfield, 

Maynard, 

Medfield. 

Medford. 

Melrose,    . 

Merrimao, 

Methuen, 

Middleborough, 

Middleton, 

Milford.  . 

Hopedale, 
Millbury, 
Millis,     . 
Milton,   . 
Monson, 
Montague, 

Erving, 
Nahant, 
Nantucket, 
Natick,  . 
Needham, 
New  Bedford, 
Newburyport, 
Newton, 

North  Adams, 

N<^hampton, 

North  Andover, 
North  Attleborough, 
Northborough, 

Northbridge, 


4,245 
7.200 
1.029 
14,078 
1,763 
6,811 
3,314 


1.884 
8.676 
6.888 

12.106 
2.048 
4.631 
1,262 

4,844 
7,016 
1,004 

2,030 

0,600 

4,284 

74,362 

14,676 

36,827 

22,160 

10.067 

4.614 
7,878 
1,047 

7.400 


1888 
1886 
1008 
1883 
1800 
1880 
1880 


1004 
1876 
1885 

1881 
1881 
1806 
1801 

1806 
1887 
1806 

1878 
1874 
1800 
1860 
1881 
1876 

1861 

1871 

1808 
1884 
1882 

1889 


Water  supply  district, 

Town,  . 

Town,  . 

City.    . 

Private, 

Town,  . 

Private, 


Town,  . 
Town,  . 
Fire  district. 

Private. 
Private, 
Private, 
Town,  . 

Town,  . 

Fire  and  watw  supply 

districts. 
Water  supply  district, 


Private, 
Town,  . 
Town,  . 
City,  . 
City,  . 
City,    . 

City,    . 

City.    . 

Town,  . 
Town,  . 
Town,  . 

Private, 


1 


Laqipe  weU  near  Peeuantkiot 

River. 
Two  large  weUs  near  Foreat 

River. 
Tubular  wells  near  Benson's 

Brook. 
Lake  WUliams:   storage  reeer- 

voir  on  MilllMin  Brook. 
Laige  well. 

White  Pond. 

Spring. 

See  Metropolitan  Water  Dis- 
trict. 

See  Metropolitan  Water  Dis- 
trict. 

Tubular  wells  near  Kimballs 
Pond. 

Tubular  wells  near  Spioket 
River. 

Lar^  well  near  Nemasket 
River. 

See  Danvers. 

Charles  River  filtered;  large 
wells. 

lAige  well. 

Spring. 

See  Metropolitan  Water  Dis- 
trict. 
Large  well. 

I^ke  Pleasant. 


See  Metropolitan  Water  Dis- 
trict. 

Wannaoomet  Pond;  wells  near 
pond. 

Large  well  near  Lake  Cochitu- 
ate. 

Large  well;  tubular  wells. 

Great  Quittacas  Pond,  Little 
Quittacas  Pond,    LsJceville. 

Large  wells;  springs;  Arti- 
choke River. 

Filter  conduit  and  tubular 
wells  near  Charles  River. 
Needham. 

Storage  reservoir  on  Notch 
Brook:  Broad  Brook,  Pow- 
nal,  Vt. 

Storage  reservoir  on  Roberts 
Meadow  Brook;  West  Brook; 
Mountain  Street  Reservoir. 

Great  Pond. 

Lar^  wells  near  Ten  Mile 
River. 

Storage  reservoirs  on  Cold  Har- 
bor Brook,  Boylston  and 
Shrewsbury. 

Storage  reservoir  on  Cook  Allen 
Brook,  Sutton;  aprings. 
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Table  No.  1  —  Continued. 


CxTT  OB  Toirir. 


Popu- 
lation in 


Date 
of  Intro- 
duetion 

of 
Water. 


Ownership  of  Works. 


Sources  of  Supply. 


North  Brookfield, 
Northfidd. 
Norwood, 
Oak  Bluffs. 
Orange,  . 
Oxford,  . 
Pafaner,  . 
Peabody, 

Pepperell, 
Pittsfield, 


Plainville.       . 
Plymouth, 

Pioviocetown, 
Quiney.  . 
Randolph. 

Holbrook, 
Reading, 
Revere,  . 
Rockland. 
Rockport, 
Rutland, 
Salem,     . 

Beverly, 
Saogtts,  . 
Scituaie. 
Shaton,  . 
Sheffield. 
Shelbume, 
Shirley.  . 
Somervilie. 
Southbrtdge, 

South  Hadley, 


2,617 
2.017 
6.731 
1,138 
5.678 
2,927 
7,756 
13,096 

3,268 
26/)01 

1,300 
11,110 

4.862 

4,034 
2,500 
5.682 


4,447 

1,713 

37,627 

15,223 

2.597 
2,085 
1,782 
1.515 
1,602 

11,000 
5.054 


1803 
1900 
1885 
1890 
1873 
1906 
1886 
1799 

1909 
1865 

1909 
1855 

1893 

1888 
1888 
1891 


1895 
1896 
1868 
1868 

1901 
1885 
1897 
1885 
1903 

1880 
1872 


Town,  . 
Private. 
Town,  . 
Private, 
Town,  . 
Private, 
Private, 
Town,  . 

Town,  . 
City,    . 

Town,  . 
Town,  • 

Town,  . 

Town,  . 
Town.  . 
Town,  . 


Town,  . 
Town,  . 
City,  . 
City,    . 

Private, 
Town,  . 
Private, 
Private, 
Water  supply  district, 

Private, 
Fire  district, 


Doane  and  North  ponds. 

Storage  reservoirs. 

Buckmaster  Pond,  Westwood. 

Springs. 

Spring;  Coolidge  Brook. 

Tubular  wells  near  Kidder 
Brook. 

Storage  reservoir  and  tubular 
weUs. 

Brown's  Pond;  Spring  Pond, 
Lynn,  Salem  and  Peabody; 
Suntaug  Lake,  Lynu6ol<l« 

Tubular  wells  near  Qulf 
Brook. 

Ashley  Lake  and  Ashley 
Brook.  Washington:  Sacket 
and  Hathaway  DTOon,  Dal- 
ton;  Mill  Brook,  Washing- 
ton: Onota  Lake. 

Tubular  wells  near  Ten  Mile 
River. 

Little  South  Pond;  Great 
South  Pond;  Lout  Pond; 
Boot  Pond. 

Tubular  wells. 

See  Metropolitan  Water  Dis- 
trict. 

Great  Pond,  Randolph  and 
Bmintree     (used    also 


Braintree). 


by 


Filter  gallery  near  Ipswich 
River,  filtered. 

See  Metropolitan  Water  Dis- 
trict. 

See  Abington. 

Cape  Pond. 

Musohopauge  Imke  (used  also 
by  Holden). 

Wenham  Lake,  Ijongham  Res- 
ervoir, Beverly  ttnd  Wenham. 

See  Lynn. 

Tubular  wells. 

Large  well;  tubular  wells  near 

Beaver  Brook. 
Springs. 

Springs. 

Large  well. 

See  Metropolitan  Water  bis- 

trict. 
Storage  reservoirs  on  Hatchet 

Brook;     two    reservoirs   on 

small  brook. 
Storage  reservoir  on  Buttery 

Brook;   storage  reservoir  on 

Leaping  Well  Brook. 
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Table  No.  1  —  Continued. 


Crry  or  Town. 

Popu- 
lation in 
19M. 

Date 
of  Intro- 
duotion 

of 
Water. 

Ownership  of  Works. 

Soureee  of  Supply. 

Spenoer, 

7,121 

1883 

Town 

Shaw  Pond,  Leioeeter. 

Sprincfield,    . 
Ludlow, 

Stookbridie,  . 

• 

7S,540 
3.881 

2,osa 

1874 
1873 

1862 

City,    .       .       . 
Private, 

Private, 

Ludlow  Reservoir.  Ludk>w; 
Jabish  and  Aze  Factory 
brooks;  Broad  Brook,  Bel- 
chertown;  Chapin  Pond  and 
Higher  Brook,  Ludlow;  Five 
Mile  Pbnd. 

Lake  Averic. 

Stonefaam,      . 
Stougbton,     . 

5,M0 

1886 

Town 

See  Metropolitan  Water  Di»- 

trict. 
Muddy  Pond  Brook. 

Sunderland,   . 

010 

1883 

Private, 

Springs. 

Swampeoott,  . 

- 

- 

- 

See  Metropolitan  Wat«r  Dia- 

triot. 
Aasawompsett  and    Elder* a 

ponds,  Lakeville. 

Taunton, 

30,967 

1876 

City 

Tiabury, 

i,iao 

1887 

Town,  .... 

Large  well. 

Uzbridie. 
Wakefield,      . 

3,881 
10,368 

1870 
1888 

Town 

Town 

Springi;    tubular   wells   near 

West  River. 
Crystal  Lake. 

Walpole,         .       . 
Waltbam, 

4,008 
36,282 

1896 
1878 

Town,  .... 
City 

Tubular    wells     near     Lowe 

Brook. 
Large  wells  near  Charles  River. 

Waie, 
Warebam, 

8,604 

3.660  1 

1886 

1804 
1006 

Town,  .... 

Private. 
Fire  district. 

Laige  well  and  tubular  wella 

near  Meadow  Brook. 
Jonathan  Pond. 
Tubular  wells  near  Mosquito 

Brook. 

Warren,  . 

4,300 

1887 

Private, 

Springs. 

Watertown,    . 

Wayland. 

Webrter. 

WeUedey,       . 

WMtboroucb, 

2,220 
10,018 

6,180 

5,378 

1878 
1881 

1884 

1870 

Town,  .... 
Town,  .... 

Town,  .... 

Town,  .... 

See  Metropolitan  Water  Dis- 
trict. 

Storage  reservoir  on  Snake 
Brook. 

Laige  well  and  tubular  wella 
near  Lake  Chaubunagunga- 
maug. 

Larie  well:  filter  gallery;  tubu- 
lar wells  near  Rosemary 
Brook. 

Storage  reservoir;  filter  basin. 

west  Brookfield, 

1,384 

1838 

Private, 

Springs. 

Westfleld,       . 

Weatford, 
Weston,  . 

13,611 

2.413 
2,001 

1874 

1006 
1806 

Town,  .... 

Private, 
Private, 

Moose  Meadow  Brook,  Mont- 
gomery: TiUotson  Brook, 
Granville. 

Tubular  wells  near  Stony 
Brook. 

Laige  well  and  tubular  wells. 

Wert  Springfield, 
Weit  Stookbridge, 

8,101 
1,023 

1875 
1873 

.Town,  .... 
Private, 

Storage  reservoir  on  Darby 
Brook;  large  well;  Bear 
Hole  Brook,  filtered. 

Springs. 

Wes^moutb,    . 

11,685 

1885 

Town 

Great  Pond. 

Whitman, 

- 

- 

- 

See  Brockton. 

Williamaburg, 

1,043 

1003 

Town,  .... 

Unquomonk  Brook. 

WilUamatown, 

4.425 

1 

1 

1860 

Private, 

Cold  Spring;  Sherman  Spring; 
Rattlesnake  Brook.  Pownal, 
Vt. 
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CZTT  OB  TOWH. 


Pbpo- 
btionin 


Date 
of  Intro- 
duotkm 

of 
WatiT. 


Owii«nh2p  of  Worki. 


SoureM  of  Supply. 


Winche&don. 
WtnebMtcr, 
Winthrop. 
Wobum, 


Wrantham,     . 


6,938 

14»402 
1S8,U6 

1.428 


18M 
187S 

187S 
IMS 

1006 


Town,  . 
Town.  . 

Citjr,    . 
Cllar,    . 

Town,  . 


in. 


Lane  waU. 
Three  atonte 


See  Metropolitan  Water  Dia- 

triet. 
Filter  laaety,  lane  well  and 

tabufar    waOi    near    Horn 

F6nd> 
Two   lueeiiuha  on   Tatnnek 

Brook,  Holdan;  etorum  re»> 

ervoir    on    Ljnde    fiiook, 

Leieeater;  four  reeervoin  on 

Kettle  Brook, 
Tubular  weUa. 


Description  of  Nbw  Watbb  Wobks  and  of  Ghanobs  in  Oldbr  Works 

SINOB  1906. 

Avon. 

The  works  are  owned  by  the  town,  and  water  was  first  introdnced  in 
1890,  the  source  of  supply  being  a  large  well  20  feet  in  diameter  and  32 
feet  in  depth,  located  on  the  site  of  Porters  Spring,  about  three-quarters 
of  a  mile  south  of  the  center  of  the  town.  In  1908-09,  two  tubular 
wells  8  inches  in  diameter  were  driven  at  distances  of  250  and  450  feet 
northeast  of  the  large  well,  to  depths  of  225  and  201  feet  respectively. 
Water  is  pumped  from  these  wells  into  the  large  well,  and,  together 
with  the  water  of  that  well,  is  pumped  directly  into  the  mains,  the 
surplus  going  to  a  standpipe. 

Bedford. 

The  works  are  owned  by  the  town,  and  water  was  first  introduced  in 
1909,  the  source  of  supply  being  a  large  well  and  filter  located  in  the 
valley  of  Kenrick  Brook,  a  small  tributary  of  the  Shawsheen  River,  in 
the  easterly  part  of  the  town  near  the  boundary  line  between  Bedford 
and  Lexington.  The  well  is  20  feet  in  diameter  and  21  feet  in  depth 
below  the  surface  of  the  filter,  which  surrounds  it.  The  filter,  which  is 
of  sand,  —  uncovered,  —  has  a  filtering  area  of  about  8,800  square  feet, 
and  is  to  be  used  only  when  the  amount  of  water  obtainable  from  the 
well  is  insuflScient  for  the  supply  of  the  town.  The  water  applied  to 
the  filter  is  obtained  by  gravity  from  a  reservoir  having  a  capacity  of 
about  3,000,000  gallons,  formed  by  a  dam  on  Kenrick  Brook  about  130 
feet  above  the  well.  The  water  is  pumped  from  the  well  directly  into  the 
mains,  the  excess  going  to  a  covered  standpipe,  thus  delivering  the  water 
to  the  consumers  without  exposure  to  light. 
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Blandford  (Blandford  Fire  District). 

Works  for  the  supply  of  the  Blandford  Fire  District  were  constructed 
by  the  district  in  1909.  The  source  of  supply  is  the  south  branch  of 
Freeland  Brook,  upon  which  a  small  reservoir,  having  a  capacity  of  about 
75,000  gallons,  has  been  constructed  in  a  ravine  about  half  a  mile  north 
of  the  main  village.  The  water  is  pumped  from  the  reservoir  to  a  dis- 
tributing reservoir  located  about  a  third  of  a  mile  distant,  and  thence 
distributed  to  the  district.  This  distributing  reservoir  is  of  concrete, 
with  a  capacity  of  about  200,000  gallons,  and  is  covered  with  a  wooden 
roof  to  exclude  the  light.  This  latter  precaution  was  deemed  advisable 
because  the  flow  of  this  brook  in  the  summer  months  is  derived  largely 
from  springs,  and  the  quality  of  the  water  would  be  likely  to  deteriorate 
if  exposed  to  the  light  in  an  open  reservoir. 

Broohfield. 

Water  was  introduced  by  the  town  into  the  main  village  of  Brook- 
field  in  1889,  the  source  of  supply  being  a  small  storage  reservoir  lo- 
cated in  the  southerly  part  of  the  town  of  North  Brookfield.  During 
very  dry  periods  the  amount  of  water  obtainable  from  this  reservoir  is 
not  sufficient  for  the  needs  of  the  village,  and  at  such  times  water  is 
pumped  directly  from  the  Quaboag  Eiver.  In  1909  water  was  introduced 
into  the  village  of  East  Brookfield.  The  works  were  constructed  by  the 
town,  and  the  source  of  supply  is  a  system  of  tubular  wells  located  on 
the  westerly  shore  of  Lake  Lashaway,  about  half  a  mile  from  the  center 
of  the  village.  The  system  consists  of  twelve  tubular  wells,  2^  inches 
in  diameter  and  varying  in  depth  from  19  to  24  feet.  The  water  is 
pumped  from  the  wells  directly  into  the  mains,  the  surplus  going  to  a 
covered  standpipe. 

Chelmsford  (North  Chelmsford  Fire  District). 

The  works  are  owned  by  the  district,  and  water  was  first  introduced 
in  1907,  the  source  of  supply  being  a  system  of  ten  tubular  wells,  2iA 
inches  in  diameter  and  varying  in  depth  from  23  to  30  feet,  located  on 
the  easterly  shore  of  Crystal  Lake,  about  a  third  of  a  mile  from  the 
center  of  the  village.  The  supply  was  increased  in  1908  by  the  installa- 
tion of  ten  additional  wells,  also  2^^  inches  in  diameter  and  varying  in 
depth  from  20  to  35  feet,  located  near  the  original  wells.  The  water  is 
pumped  from  the  wells  directly  into  the  mains,  the  surplus  going  to  a 
covered  standpipe  located  near  the  pumping  station. 
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Cohasset 

The  works  are  owned  by  the  CohasBet  Water  Company,  and  water 
was  first  introduced  into  the  town  in  1886.  The  original  source  of  supply 
was  a  system  of  tubular  wells,  2  inches  in  diameter  and  varying  in  depth 
from  25  to  40  feet,  located  in  the  valley  of  a  small  brook  southwest  of 
and  very  close  to  the  main  village.  In  1898  an  additional  supply  was 
obtained  from  a  system  of  tubular  wells,  2^^  inches  in  diameter  and 
varying  in  depth  from  22  to  38  feet,  located  in  Ellms  Meadow,  so  called, 
a  short  distance  south  of  the  Gohasset  station.  In  1902  the  supply  was 
still  further  increased  by  the  construction  of  a  filter  galleiy  on  the  north- 
erly shore  of  Lily  Pond,  about  a  mile  southwest  of  the  main  village.  In 
1909  a  large  well,  26  feet  in  diameter  and  26  feet  in  depth,  was  con- 
structed in  the  valley  of  Bound  Brook,  just  north  of  the  village  of  Beech- 
wood.  The  yield  of  this  well  is  increased  somewhat  by  filtering  the 
water  of  Bound  Brook  through  two  sand  filters  having  a  total  filtering 
area  of  about  6,000  square  feet,  located  about  100  feet  from  the  well.  The 
water  of  both  systems  of  tubular  wells  is  afFected  to  some  extent  by  the 
population  upon  the  area  drained  by  the  wells,  and  that  of  the  original 
system  is  also  affected  by  the  presence  of  an  excessive  quantity  of  iron. 
The  water  of  the  filter  gallery  at  Lily  Pond  contains  a  very  large  amount 
of  organic  matter  and  much  iron,  due  to  the  imperfect  filtration  of  water 
from  Ldly  Pond  into  the  filter  gallery.  The  water  of  the  new  large  well 
contains  an  amount  of  iron  sufficient  at  times  to  make  it  objectionable 
for  some  domestic  purposes.  An  open  distributing  reservoir  is  still  used 
in  connection  with  these  works,  and  as  a  result  of  exposure  to  light  the 
water  deteriorates,  and  is  affected  at  times  by  the  presence  of  considerable 
numbers  of  microscopic  organisms. 

Concord  and  Lincoln, 

Water  was  introduced  into  Concord  by  the  town  in  1873  and  into 
Lincoln  by  that  town  in  1874,  the  source  of  supply  being  Sandy  Pond, 
in  Lincoln.  The  statute  under  which  water  was  taken  provides  that, 
if  the  water  of  the  pond  shall  prove  insufficient  for  the  supply  of  both 
towns,  the  town  of  Lincoln  shall  be  first  supplied.  The  water  in  Sandy 
Pond  has  been  gradually  drawn  down,  reaching  a  very  low  level  in  the 
latter  part  of  the  year  1908,  and  in  1909  the  town  of  Concord  intro- 
duced an  additional  supply  of  water  from  Nagog  Pond,  in  Acton.  Nagog 
Fond  has  an  area  of  266  acres  and  a  watershed  area,  including  the  area 
of  the  pond,  of  1.76  square  miles.  The  water  of  this  pond  is  similar 
in  quality  to  that  of  Sandy  Pond. 
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Easthampton. 

The  works  are  owned  by  the  town^  and  water  was  first  introdnoed  in 
1870,  the  source  of  supply  being  a  storage  reservoir  built  in  1847  on 
a  small  stream  which  flows  into  Williston  Pond.  In  1892  this  source 
was  abandoned  and  water  was  taken  from  a  small  storage  reservoir  con- 
structed on  Bassett  Brook^  in  the  northwesterly  part  of  the  town.  Dur- 
ing dry  periods  the  amount  of  water  obtainable  from  this  source  was 
insufficient  for  the  supply  of  the  town,  and  at  such  times  water  was 
drawn  directly  from  the  Manhan  Biver.  The  water  of  both  of  these 
sources  is  affected  unfavorably  by  the  drainage  from  a  considerable 
population  upon  their  watersheds,  and  on  Aug.  1,  1907,  the  State  Board 
of  Health  called  the  attention  of  the  Easthampton  authorities  to  the 
danger  to  the  health  of  those  using  the  water  from  these  sources.  In 
1909,  in  accordance  with  the  advice  of  the  Board,  works  were  constructed 
for  obtaining  a  supply  of  water  from  the  ground  in  the  valley  of  Broad 
Brook,  at  the  foot  of  the  westerly  slope  of  Mt.  Tom,  in  the  southeasterly 
part  of  the  town.  These  works  consist  of  twenty-seven  tubular  wells, 
2^  inches  in  diameter  and  varying  in  depth  from  35  to  50  feet  Water 
is  pumped  from  these  wells  directly  into  the  mains,  the  surplus  going 
to  the  distributing  reservoir  which  was  used  in  connection  with  the 
former  source  of  supply,  but  which  is  now  being  reconstructed  and  cov- 
ered to  exclude  the  light. 

Huntington  (Huntington  Fire  District). 

The  works  are  owned  by  the  fire  district,  and  water  was  flrst  introduced 
in  1899,  the  source  of  supply  being  Cold  Brook,  upon  which  a  small 
storage  reservoir  has  been  constructed.  This  brook  has  a  watershed  area 
of  about  0.97  of  a  square  mile  which  is  very  sparsely  populated.  The 
amount  of  water  obtainable  from  this  source  is  insufficient  for  the  needs 
of  the  town  in  the  drier  portions  of  the  year,  and  in  1908  nine  tubular 
wells,  varying  in  depth  from  19  to  37  feet,  were  driven  in  the  sandy  plain 
on  the  southerly  side  of  and  about  400  feet  from  the  Westfield  River. 
Water  is  pumped  from  these  wells  directly  into  the  mains,  the  surplus 
going  to  Cold  Brook  Reservoir. 

Lenox. 

The  Aspinwall  Hotel  and  a  very  small  portion  of  the  town  of  Lenox 
are  supplied  with  water  by  the  Aspinwall  Water  Company,  but  the 
greater  portion  of  the  town  is  supplied  by  the  Lenox  Water  Company, 
which  introduced  water  into  the  town  in  1875.    The  sources  of  supply 
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of  the  company  are  three  small  reseryoirs  in  the  mountains  west  of  the 
Tillage.  In  1908  sufficient  water  for  the  needs  of  the  town  could  not  be 
obtained  from  these  sources,  and  with  the  consent  of  the  Board  water 
was  taken  temporarily  from  Laurel  Lake,  in  the  town  of  Lee.  While  the 
reservoirs  were  drawn  down  in  1908  the  dam  at  the  upper  Root  Eeser- 
Yoir^  so  called^  was  raised  and  the  storage  capacity  greatly  increased^  so 
that  it  has  not  been  necessary  to  draw  water  from  Laurel  Lake  during 
the  year  1909. 

Manchester. 

The  works  are  owned  by  the  town,  and  water  was  first  introduced  in 
1892.  The  original  source  of  supply  was  a  large  well,  32  feet  in  diam- 
eter and  29  feet  in  depths  in  the  bottom  of  which  five  2%-inch  tubular 
wells  were  driven  to  a  further  depth  of  22  feet.  In  1893  six  additional 
wellfi,  4  inches  in  diameter,  were  driven  in  the  bottom  of  the  large  well 
to  about  the  same  depth  as  the  other  weUs.  These  works  are  located 
in  the  valley  of  Sawmill  Brook,  a  short  distance  northeast  of  the  main 
village  of  Manchester.  In  1895  a  supplementary  plants  consisting  of 
five  4-inch  tubular  wells,  varying  in  depth  from  27  to  54  feet,  was  con- 
structed at  Coolidge  Spring,  so  called,  near  Sawmill  Brook,  about  500 
feet  from  the  large  well.  In  1901  twenty  3-inch  tubular  wells  were 
added,  all  of  which  are  within  250  feet  of  the  large  well.  In  1909  works 
were  completed  for  taking  water  from  Gravel  Pond,  in  the  town  of 
Hamilton.  This  pond  has  an  area  of  46  acres,  and  a  drainage  area, 
including  the  area  of  the  pond,  of  about  126  acres.  Its  watershed  is 
uninhabited. 

MarblehecLd. 

The  works  are  owned  by  the  town  and  water  was  first  introduced  in 
1885.  The  present  sources  of  supply  are  two  large  wells  located  near 
Loring  Avenue,  in  the  city  of  Salem,  not  far  from  Forest  Biver^  which 
is  a  tidal  stream  bordered  by  salt  marshes.  Well  No.  1,  which  is  situated 
near  Loring  Avenue,  was  constructed  in  1890,  and  is  30  feet  in  diameter 
and  31.5  feet  deep.  Well  No.  2  was  constructed  in  1895,  and  is  25  feet 
in  diameter  and  33.5  feet  deep.  The  latter  well  is  situated  about  590 
feet  east  of  well  No.  1^  in  the  bed  of  a  pond  which  has  been  drained,  and 
was  dug  through  about  20  feet  of  mud  into  a  stratum  of  gravel.  A  group 
of  tubular  wells  in  the  valley  of  Forest  River,  below  well  No.  1,  was 
used  for  a  time  in  connection  with  the  large  wells,  but  the  water  became 
affected  by  the  salt  water  to  such  an  extent  that  the  use  of  the  wells  had 
to  be  discontinued.  The  water  obtained  from  well  No.  2  has  for  several 
years  been*  very  unsatisfactory,  chiefly  on  account  of  the  presence  of 
excessive  quantities  of  iron,  and  in  1909  Works  were  constructed  for  the 
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reinoval  of  the  iron  from  the  water.  These  works  consist  of  an  aerating 
chamber  through  which  the  water  passes  to  a  sedimentation  basin  and 
ihence  to  two  covered  sand  filters,  each  having  an  area  of  0.10  of  an 
acre.  From  these  filters  the  water  flows  to  well  No.  1,  and,  together 
with  the  water  of  that  well,  is  pumped  into  the  distributing  system,  the 
surplus  going  to  a  standpipe. 

Marion. 

The  works  are  owned  by  the  town,  and  water  was  first  introduced  in 
1908,  the  source  of  supply  being  a  system  of  sixteen  tubular  wells,  2^2 
inches  in  diameter  and  varying  in  depth  from  24  to  29  feet,  located  in 
the  valley  of  Benson^s  Brook,  about  1%  miles  north  of  the  center  of  the 
village.  Water  is  pumped  from  these  wells  into  the  distributing  sjrstem, 
the  surplus  going  to  a  standpipe  located  about  half  a  mile  west  of  the 
village. 

Montague  and  Erving, 

Works  were  constructed  in  1887  by  the  Turners  Falls  Fire  District 
for  supplying  water  from  Lake  Pleasant  to  the  village  of  Turners  Falls, 
in  the  town  of  Montague,  and  were  extended  to  the  village  of  Montague 
City,  in  that  town,  in  1901.  The  village  of  Millers  Falls,  located  partly 
in  Montague  and  partly  in  Erving,  has  been  supplied  with  water  from 
the  Turners  Falls  works  since  1896,  by  the  Millers  Falls  Water  Supply 
District.  A  large  settlement  on  the  shores  of  Lake  Pleasant  has  been 
supplied  with  water  taken  from  the  Turners  Falls  works  since  1908,  by 
the  Lake  Pleasant  Water  Supply  District.  The  source  of  water  supply 
for  all  of  these  districts  is  Lake  Pleasant,  and  the  water  is  pumped  by 
the  Turners  Falls  Fire  District.  Lake  Pleasant  has  an  area  of  about  45 
acres  and  a  watershed  of  1.78  square  miles,  which,  except  for  the  settle- 
ment of  Lake  Pleasant,  contains  a  very  small  population.  The  water 
obtained  from  this  pond  is  naturally  of  good  quality,  but  is  affected 
occasionally  by  the  presence  of  microscopic  organisms  which  impart  to 
the  water  disagreeable  tastes  and  odors. 

Newburyport. 

The  works  are  owned  by  the  city,  and  water  was  first  introduced  in 
1881.  The  sources  of  supply  are  several  springs  and  wells  located  on 
the  southerly  side  of  the  Merrimack  River,  about  2%  niiles  from  the 
center  of  the  city.  In  1908  works  were  constructed  for  taking  water  from, 
the  Artichoke  River  at  a  dam  located  on  the  river  about  600  feet  above 
its  junction  with  the  Merrimack  River,  from  which  water  is  pumped 
about  9,200  feet  to  two  filtration  areas,  having  a  combined  area  of  about> 
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one  acre,  located  in  Jackman  Bavine  near  Ferry  Scad.  These  areas 
were  formed  by  removing  the  soil  from  the  sandy  lands  near  the  head 
of  the  ravine.  No  nnderdrains  are  provided  in  these  areas^  the  water 
being  allowed  to  filter  through  the  sand^  and  is  collected  below  the  filters 
and  conducted  through  drains  which  also  collect  the  natural  flow  in 
the  Jackman  Ravine  into  a  collecting  reservoir  having  a  capacity  of 
about  600,000  gallons.  From  this  reservoir  the  water  flows  by  gravity 
a  distance  of  about  1,200  feet  to  the  pumping  station.  In  the  winter 
months  the  water  is  not  applied  to  the  filtration  areas,  but  is  turned 
into  one  or  all  of  four  lines  of  8-inch  vitrified  pipe,  aggregating  4,800 
feet  in  length,  laid  with  open  joints,  at  a  depth  of  4  feet,  around  the 
slopes  of  the  ravine  just  outside  the  filtration  areas.  The  water  from 
this  system  of  pipes,  after  passing  through  the  ground,  is  collected  by 
the  same  system  of  pipes  that  collects  the  water  from  the  filtration  areas. 
The  water  from  all  of  the  sources  is  piunped  directly  into  the  mains, 
the  surplus  going  to  a  covered  standpipe. 

Newton. 

The  works  are  owned  by  the  city,  and  water  was  first  introduced  in 
1876.  The  original  source  of  supply  was  a  filter  basin  1,575  feet  in 
length,  located  on  the  westerly  side  of  the  Charles  River,  in  the  town  of 
Needham,  above  the  village  of  Newton  Upper  Falls.  In  1890  a  covered 
filtering  conduit  of  wood,  4  feet  square,  was  laid  through  this  filter  basin, 
and  extended  southerly  along  the  westerly  bank  of  the  river  to  Kendrick 
Street,  a  total  distance  of  about  3,700  feet.  This  conduit  is  at  no  point 
faitiier  from  the  river  than  300  feet,  and  is  laid  level  throughout  its 
entire  length,  with  its  bottom  about  10  feet  below  the  normal  elevation  of 
the  water  in  the  river.  At  intervals  along  its  length  tubular  wells  2^ 
inches  in  diameter  have  been  driven  in  pairs,  one  on  either  side,  and  are 
connected  with  and  discharge  into  the  conduit.  In  1894  an  extension 
was  constructed  from  the  upper  end  of  the  wooden  conduit  at  Kendrick 
Street  westward  from  the  river  along  the  foot  of  a  ridge  for  a  distance  of 
about  3,000  feet,  with  a  slope  of  about  1  foot  in  the  entire  distance.  This 
extension  is  a  double  line  of  24-inch  tile  pipe,  laid  with  open  joints,  and 
tubular  wells  are  connected  with  it  wherever  the  conduit  was  laid  through 
3ofl  that  did  not  yield  water  freely.  In  1908-09  another  extension  was 
madey  in  a  generally  southerly  direction,  parallel  with  and  at  a  maximum 
distance  of  about  350  feet  from  the  river.  This  conduit  is  of  concrete, 
30  inches  in  diameter,  and  in  the  trench  with  it  and  at  a  slightly  lower 
level  a  12-inch  pipe  was  laid,  with  which  tubular  wells  are  connected  and 
from  which  there  are  connections  into  the  conduit  at  frequent  intervals. 
At  the  close  of  the  year  about  1,400  feet  of  this  conduit,  which  will 
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eventuallj  extend  to  Hardy  Street^  —  a  distance  of  about  3,600  feet,  — 
had  been  completed.  From  this  conduit  the  water  flows  to  the  pumping 
station,  where  it  is  pumped  into  a  covered  distributing  reservoir  located 
on  Waban  Hill. 

Palmer. 

Water  was  introduced  into  the  main  village  of  Palmer  in  1886  by  the 
Palmer  Water  Company,  which  still  controls  the  works.  The  source 
of  supply  is  a  small  brook  in  Palmer  upon  which  two  storage  reservoirs 
have  been  constructed.  The  upper  of  these  two  reservoirs  has  an  area 
of  about  4  acres  and  a  capacity  of  about  6,000,000  gallons.  The  lower 
reservoir,  which  is  situated  a  short  distance  below  the  upper  one,  has  an 
area  of  %  of  an  acre  and  a  capacity  of  about  2,000,000  gallons.  Water 
is  drawn  from  the  lower  reservoir  and  supplied  to  the  town  by  gravity. 
In  1908  the  Boston  Duck  Company  introduced  a  supply  of  water  into 
the  village  of  BondsviUe,  in  Palmer,  from  six  tubular  wells,  2%  inches 
in  diameter  and  varying  in  depth  from  18  to  48  feet,  located  on  the 
easterly  side  of  Jabish  Brook,  about  half  a  mile  above  its  mouth  in  the 
town  of  Belchertown.  In  connection  with  these  works  a  covered  concrete 
standpipe,  having  a  capacity  of  about  600,000  gallons,  was  constructed, 
and  during  the  hours  of  pumping  the  excess  over  consumption  is  stored 
in  this  standpipe. 

PepperelL 

A  water  supply  was  introduced  by  the  town  in  1909.  The  source  of 
supply  is  a  S3rstem  of  34  tubular  wells,  2%  inches  in  diameter  and  vary* 
ing  in  depth  from  19  to  27  feet,  located  a  short  distance  south  of  the  New 
Hampshire  line,  on  the  easterly  side  of  Gulf  Brook,  a  tributary  of  the 
Nissitissit  Biver.  Water  is  pumped  from  the  wells  directly  into  the 
mains,  the  surplus  going  to  a  covered  standpipe  located  on  Masons  Hill^ 
about  half  a  mile  southwest  of  the  main  village. 

Plainville, 

The  works  are  owned  by  the  town,  and  water  was  first  introduced  in 
1909,  the  source  of  supply  being  a  small  system  of  tubular  wells,  2% 
inches  in  diameter,  located  on  the  westerly  side  of  Ten  Mile  Biver,  about 
a  quarter  of  a  mile  northwest  of  the  center  of  the  town.  Water  is  pumped 
from  the  wells  directly  into  the  mains,  the  surplus  going  to  a  covered 
standpipe  located  on  Bacon  Hill,  about  half  a  mile  from  the  center  of 
the  village. 

Pravincetown. 

Water  was  introduced  by  the  town  in  1893,  the  source  of  supply  being 
a  system  of  six  5-inch  tubular  wells,  driven  in  loose,  sandy  soil  to  an 
average  depth  of  about  28  feet.     The  water  obtained  from  these  wells 
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contained  a  very  large  amount  of  iron^  and  early  in  1898  a  large  open 
basin  to  collect  the  water  from  the  ground  was  conBtructed  and  the 
further  use  of  the  tubular  wells  discontinued.  The  amount  of  iron  in  the 
water  of  the  large  basin  increased  steadily,  and  in  1906  experiments  were 
made  with  a  view  to  removing  the  iron  from  this  water  by  some  process 
of  filtration.  Investigations  were  also  made  with  a  view  to  obtaining 
a  supply  of  water  from  the  ground  in  the  vicinity  of  North  Truro.  The 
results  of  these  experiments  and  investigations  were  submitted  to  the 
Board,  who  advised  that  works  be  constructed  for  obtaining  a  supply  of 
water  from  the  ground  in  North  Truro,  and  in  accordance  with  this  ad- 
vice works  were  constructed  there  in  1908.  These  works  consist  of  twenty 
tubular  wells,  2^  inches  in  diameter  and  having  an  average  depth  of 
about  30  feet  The  water  is  pumped  from  these  wells  a  distance  of  about 
4  miles  directly  into  the  distributing  system,  the  surplus  going  to  a 
covered  standpipe. 

Southbridge. 

The  works  are  owned  by  the  Southbridge  Water  Company,  and  water 
was  first  introduced  in  1880.  The  sources  of  supply  are  two  small  reser- 
voirs, known  as  Nos.  1  and  2,  situated  on  a  very  small  stream  in  the 
southerly  part  of  the  village,  and  two  large  reservoirs,  known  as  Nos. 
3  and  4,  situated  on  Hatchet  Brook  in  the  southerly  part  of  the  town. 
Beservoir  No.  1  has  an  area  of  5  acres  and  a  capacity  of  about  9,000,000 
gallons;  No.  2,  an  area  of  3.5  acres  and  a  capacity  of  about  12,000,000 
gallons ;  No.  3,  an  area  of  22  acres  and  a  capacity  of  85,000,000  gallons, 
and  No.  4,  an  area  of  67  acres  and  a  capacity  of  185,000,000  gallons. 
Reservoirs  Nos.  1,  2  and  3  are  used  only  in  emergencies,  and  the  supply 
of  the  town  is  ordinarily  drawn  by  gravity  from  Beservoir  No.  4.  The 
water  of  Hatchet  Brook  is  naturally  of  good  quality,  but  the  soil  and 
organic  matter  were  not  removed  from  the  area  flooded  by  the  construc- 
tion of  Beservoir  No.  4,  and  as- a  result  during  the  summer  and  fall 
months  the  water  is  objectionable  on  account  of  the  quantity  of  organic 
matter  present 

In  1908  works  were  constructed  for  the  purpose  of  removing  the 
organic  matter  from  the  water  of  this  reservoir.  These  works  consist 
of  three  open  sand  filters,  having  a  combined  area  of  about  0.20  of  an 
acre,  upon  which  the  water  is  delivered  by  gravity.  The  water  is 
thoroughly  aerated  before  and  after  filtration,  and  is  collected  in  a  col- 
lecting basin  from  which  it  is  delivered  into  the  distributing  mains. 
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Uxbridge. 

Water  was  introduced  into  the  main  village  of  Uxbridge  in  1879  by 
the  Uxbridge  Water  Company,  the  sources  of  supply  being  several 
springs^  the  water  of  which  was  collected  by  drains  and  stored  in  two 
small  storage  reservoirs  and  thence  distributed  to  the  consumers  by 
gravity.  Subsequently  these  works  were  purchased  by  the  town,  and  are 
still  in  use  for  the  supply  of  a  portion  of  the  main  village.  The  quantity 
of  water  obtainable  from  these  sources  becoming  insuflScient  for  the  supply 
of  the  village,  works  were  constructed  in  1906  for  an  additional  supply, 
and  also  for  the  supply  of  the  remainder  of  the  town,  the  water  being 
obtained  from  the  ground  on  the  east  side  of  West  River,  about  1  mile 
east  of  the  main  village.  These  works  consist  of  a  system  of  sixteen 
tubular  wells,  2^^  inches  in  diameter  and  varying  in  depth  from  26  to 
35  feet,  from  which  water  is  pumped  directly  into  the  mains,  the  sur- 
plus going  to  a  covered  standpipe  located  about  1  mile  west  of  the  main 
village. 

WaltKam. 

The  works  are  owned  by  the  dty,  and  water  was  first  introduced  in 
1873.  The  original  source  of  supply  was  a  filter  basin,  irregular  in  shape 
and  covering  an  area  of  about  a  quarter  of  an  acre,  located  on  the  north- 
erly side  of  the  Charles  River,  about  1%  miles  from  the  center  of  the 
city.  In  1891  a  large  well,  40  feet  in  diameter,  was  sunk  in  the  bottom 
of  this  basin  to  a  depth  of  18  feet  below  the  floor  of  the  basin,  or  26.4 
feet  below  mean  level,  of  the  water  in  the  river.  In  1908  the  supply  was 
still  further  increased  by  the  construction  of  a  large  well,  30  feet  in 
diameter,  about  3,600  feet  west  of  the  original  filter  basin.  This  new 
well  is  located  on  the  site  of  a  small  pond,  having  an  area  of  about  1 
acre,  from  which  all  of  the  water  was  drawn  off  and  the  mud  in  the 
bottom  replaced  with  clean  gravel.  The  bottom  of  this  well  is  29.4  feet 
below  the  mean  level  of  the  water  in  the  river.  Water  from  the  old  and 
new  wells  is  pumped  directly  into  the  mains,  the  surplus  going  to  a  cov- 
ered concrete  standpipe  constructed  in  1906. 

Wareham. 

Water  was  introduced  into  the  village  of  Onset,  in  the  town  of  Ware- 
ham,  by  the  Onset  Water  Company  in  1894,  the  source  of  supply  being 
Jonathan  Pond.  This  pond  is  located  about  3%  miles  west  of  the  main 
village  of  Wareham  and  has  an  area  of  about  16  acres.  In  1908  the 
Wareham  Fire  District  constructed  works  for  the  supply  of  that  district. 
The  source  of  supply  is  a  system  of  twelve  tubular  wells,  2%  inches  in 
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diameter  and  having  an  average  depth  of  39  feet,  located  in  the  valley 
of  Mosquito  Brook,  near  the  village  of  Tihonet,  about  2  miles  north  of 
the  main  village  of  Wareham.  Water  is  pumped  from  these  wells  di- 
rectly into  the  mains,  the  surplus  going  to  a  covered  standpipe. 

Webster. 

The  works  are  owned  by  the  town,  and  water  was  first  introduced  in 
1881,  the  original  source  of  supply  being  a  large  well,  25  feet  in  diameter 
and  30  feet  in  depth,  located  on  the  westerly  shore  of  Lake  Chaubunagun- 
gamaug,  about  a  mile  east  of  the  center  of  the  town.  In  1903  the  supply 
was  increased  by  the  installation  of  a  system  of  twenty-six  tubular  wells, 
2^  inches  in  diameter  and  varying  in  depth  from  35  to  65  feet,  located 
between  300  and  650  feet  from  the  large  well.  In  1909  the  supply  was 
still  further  increased  by  the  installation  of  a  system  of  fourteen  tubular 
wells,  6  inches  in  diameter,  located  about  550  feet  from  the  large  well. 
The  water  from  all  of  O^e  tubular  wells  flows  by  gravity  into  the  large 
well,  from  which  it  is  pumped  directly  into  the  mains,  the  surplus  going 
to  a  standpipe. 

Westford. 

The  works  are  owned  by  the  Westford  Water  Company,  and  water  was 
first  introduced  into  the  town  in  1908.  The  source  of  supply  is  a  sys- 
tem of  ten  tubular  wells,  2^  inches  in  diameter  and  having  an  average 
depth  of  about  35  feet,  located  on  the  easterly  side  of  Stony  Brook,  about 
midway  between  the  villages  of  Graniteville  and  Forge  Village,  in  the 
extreme  westerly  part  of  the  town.  Water  is  pumped  from  the  wells 
directly  into  the  mains,  the  surplus  going  to  two  standpipes,  —  neither 
of  which  is  covered,  —  one  located  on  Prospect  Hill,  near  the  main  vil- 
lage of  Westford,  and  the  other  on  Town  Farm  Hill,  just  north  of  Forge 
Village. 

West  Springfield. 

The  works  are  owned  by  the  town,  and  water  was  first  introduced  in 
1875.  The  original  source  of  supply  was  Darby  Brook,  in  West  Spring- 
field, on  which  a  small  storage  reservoir,  having  an  area  of  3.5  acres 
and  a  capacity  of  about  10,000,000  gallons,  was  built.  A  large  well,  25 
feet  in  diameter  and  14  feet  deep,  was  constructed  in  1893  in  the  valley 
of  Darby  Brook  just  below  the  storage  reservoir.*  Water  was  supplied  by 
gravity  from  the  reservoir  to  the  lower  portions  of  the  town,  while  the 
high-service  supply  was  drawn  from  the  well  and  pumped  to  a  standpipe. 
In  1906-07  works  were  constructed  for  taking  water  from  Bear  Hole 
Brook,  in  the  extreme  westerly  part  of  the  town,  about  4  miles  from  the 
main  village.    These  works  consist  of  a  small  collecting  reservoir  and 
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pumping  station,  together  with  an  open  filter  having  an  area  of  Y^  of  an 
acre.  The  water  of  Bear  Hole  Brook,  after  filtration,  is  pumped  about 
1^  miles  to  a  standpipe,  and  thence  supplies  both  the  high  and  low  ser- 
vice portions  of  the  town. 

Wobum, 

The  works  are  owned  by  the  city,  and  water  was  first  introduced  in 
1873,  the  original  source  of  supply  being  a  filter  gallery  located  on  the 
southerly  shore  of  Horn  Pond.  This  filter  gallery  is  about  130  feet  from 
the  shore  of  the  pond,  is  82  feet  long  and  12  feet  wide,  and  its  bottom 
is  about  8  feet  below  high  water  in  the  pond.  In  1908  a  large  well,  20 
feet  in  diameter  and  30  feet  in  depth,  with  its  bottom  about  12  feet 
below  the  bottom  of  the  filter  gallery,  was  constructed  about  100  feet 
south  of  the  filter  gallery. 

In  1909  fifty  tubular  wells,  2%  inches  in  diameter  with  an  average 
depth  of  about  45  feet,  were  driven  on  the  westerly  shore  of  Horn  Pond, 
about  1,200  feet  northwest  of  the  pumping  station,  and  the  water  from 
these  wells  is  discharged  into  the  new  large  well.  Water  is  pumped  di- 
rectly into  the  distributing  system  from  the  new  well  and  the  filter 
gallery,  and  during  the  hours  of  pumping  the  excess  over  consumption 
is  stored  in  a  large  uncovered  reservoir. 

Wrentham. 

The  works  are  owned  by  the  town,  and  water  was  introduced  in  1908. 
The  source  of  supply  is  a  system  of  ten  tubular  wells,  2^/^  inches  in 
diameter  and  having  an  average  depth  of  about  29  feet,  located  at  the 
upper  end  of  the  so-called  Trout  Ponds,  about  1  mile  south  of  the  center 
of  the  main  village.  The  water  is  pumped  from  these  wells  directly  into 
the  mains,  the  surplus  going  to  a  covered  standpipe. 

Comparison  of  Different  Waters  by  Chemical  Analysis. 

In  presenting  a  comparison  of  the  different  waters  it  is  necessary 
to  take  into  account  differences  in  the  physical  characteristics  of  the 
various  sources.  Although  surface  waters  (those  of  lakes,  ponds  and 
streams)  and  ground  waters  (those  of  wells,  filter  galleries,  springs,  etc.) 
have  a  common  origin  in  the  rain,  they  present  upon  examination  such 
essential  differences  in  character  that  in  comparing  the  quality  of  the 
waters  of  the  different  sources  these  two  classes  will  be  considered 
separately. 
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Surface-water  Supplies. 

As  there  are  essential  differences  between  surface  and  ground  waters, 
there  are  also  important  differences  in  the  physical  characteristics  of 
surface-water  sources  which  affect  very  materially  the  quality  of  such 
waters.  The  waters  of  running  streams  under  normal  conditions  con- 
tain but  little  organic  life;  but  their  waters  take  up  the  products  of 
decaying  organic  matter  from  the  grasses^  leaves  and  soil  with  which 
they  come  in  contact^  and  a  greater  or  less  quantity  of  mineral  matter 
is  also  dissolved  from  the  soil  and  rocks  over  which  the  waters  flow.  In 
ponds  and  storage  reservoirs,  on  the  other  hand,  vegetable  and  animal 
organisms  find  conditions  more  favorable  to  their  growth  and  develop- 
ment, and  the  extent  of  such  growths  and  their  effect  upon  the  quality 
of  the  water  differs  greatly  in  different  sources.  It  is  of  interest  to  com- 
pare, also,  the  quality  of  the  waters  of  natural  ponds  and  lakes  with  that 
of  the  waters  of  artificial  reservoirs,  and  subdivisions  have  been  made 
in  the  tables  so  as  to  facilitate  such  comparisons. 

The  averages  of  all  of  the  analyses  of  the  various  surface-water  sup- 
plies made  during  the  past  five  years  have  been  calculated,  and  are  pre- 
sented in  the  following  table. 

In  this  table  the  analyses  of  the  waters  of  the  metropolitan  sources 
are  placed  at  the  beginning,  and  the  others  follow  in  alphabetical  order 
by  towns. 

In  the  ease  of  most  of  the  waters  the  results  given  in  the  table  are 
the  average  of  from  thirty  to  sixty  analyses,  made  at  regular  intervals 
of  one  or  two  months.  In  a  few  cases  the  samples  have  been  collected 
at  longer  intervals,  but  nearly  always  as  often  as  once  in  three  months, 
and  in  a  few  cases  samples  have  been  collected  as  often  as  once  in  two 
weeks  or  less. 

The  use  of  some  of  the  sources  included  in  the  table  was  begun  less 
than  five  years  ago,  and  the  examinations  have  consequently  covered  a 
shorter  period  than  five  years.  These  cases  are  mentioned  in  the  notes 
following  the  table. 
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Table  No.  2.  —  Averages  of  Chemical  Analyses,  from  1905  to  1909,  indyiaive. 

IParta  in  100,000.1 


Source. 

• 

3 

Residue  on  Evapo- 
ration.                   1 

Ammonia. 

• 

Q 

.25 
.28 

Nrboqbn 

AS 

Oxygen  Consumed.    1 

1 

ALBUMINOID. 

• 

1 

2: 

Nitrites. 

CiTT  OB  Town. 

• 

Sus- 
pended. 

1 

Metropolitan  Water 
Diatziot 

Waohusett  Reservoir,  1    . 
Sudbury  Reservoir, 

.18 
.19 

3.03 
3.82 

.0022 
.0032 

.0136 
.0140 

.0025 
.0024 

.0024 
.0044 

.0001 
.0001 

1 
.31 

.31 

0.8 
l.i 

Framingham    Reservoir 
Hopkinton  Reservoir,    . 

.18 
.67 

3.32 
3.99 

.0026 
.0029 

.0148 
.0178 

.0031 
.0022 

.28 
.36 

.0040 
.0042 

.0001 
.0001 

.31 

1 

1.1 
0.9 

.00 

3.94 

.0024 

.0197 

.0024 

!30 

.0027 

.0001 

1  ^ 
1^ 

0.9 

Framingham    Reservoir 

No.  2. 
Lake  Cochituate,    . 

.69 
.24 

4.34 
5.21 

.0031 
.0029 

.0212 
.0221 

.0024 
.0049 

.34 
.64 

.0033 
.0027 

.0001 
.0001 

.76 
.42 

1.0 
2.0 

Chestnut  Hill  Reservoir, 

.21 

3.49 

.0024 

.0146 

.0028 

.29 

.0048 

.0001 

.31 

1.1 

Weston  Reservoir,  . 

.17 

3.61 

.0020 

.0128 

.0021 

.29 

.0063 

.0002 

|.28 

1.2 

Spot  Pond.      . 

.13 

3.49 

.0019 

.0148 

.0023 

.33 

.0017 

.0000 

j.26 

1.3 

Tap  in  State  House, 

.21 

3.72 

.0015 

.0136 

.0023 

.83 

.0066 

.0001 

1.31 

1.3 

Tap  in  Revere, 

.12 

3.61 

.0014 

.0127 

.0016 

.82 

.0022 

.0000 

1.26 

1.8 

Tap  in  Quincy, 

.18 

3.68 

.0014 

.0119 

.0012 

.33 

.0076 

.0001 

|.29 

1.3 

Abington, 

Big  Sandy  Pond,    . 

.10 

3.17 

.0025 

.0166 

.0020 

.67 

.0012 

.0000 

'.19 

0.6 

Adams, . 

Baswtt  Brook, 

.03 

4.69 

.0012 

.0038 

.0003 

.10 

.0077 

.0001 

LOO 

3.1 

Dry  Brook,     . 

.20 

8.23 

.0014 

.0083 

.0011 

.13 

.0060 

.0001 

.27 

0.3 

Amherst, 

Amethyst  Brook  Ressr- 

.20 

3.09 

.0016 

.0109 

.0027 

.14 

.0023 

.0000 

.34 

0.6 

Andoyer, 

Haggett's  Pond,     . 

.15 

3.31 

1 

.0013 

.0149 

.0013 

.33 

.0015 

.0000 

.28 

1.1 

Ashfield. 

Bear  Swamp  Brook, 

.25 

5.161 

.0015 

.0097 

.0010 

.10 

.0021 

.0000 

.37 

2.7 

Athol.    . 

Phillipston  Reservoir,  i  . 

.67 

3.46 

.0096 

.0408 

.0168 

.16 

.0038 

.0001 

.66 

0.6 

Buckman  Brook  Reser* 

• 

.30 

3.29 

.0033 

.0232 

.0076 

.14 

.0028 

.0000 

.47 

0.6 

Barre,    . 

voir. 
Reservoir,^ 

.18 

3.08 

.0028 

.0197 

.0042 

.16 

.0014 

.0001 

.29 

0.9 

Blandford,     . 

Freeland  Brook.  1    . 

.07 

3.02 

.0004 

.0036 

- 

.14 

.0137 

.0060 

0.7 

Brockton, 

Salisbui^'  Brook  Reser- 

.61 

4.13' 

1 

.0026 

.0242 

.0051 

.44 

.0013 

.0000 

.67 

0.8 

voir.  * 
Silver  Lake,    . 

.11 

8.27 

.0015 

.0126 

.0028 

.62 

.0009 

.0000 

.22 

0.5 

Cambridge,  . 

Upper  Hobbs  Brook  Res- 

.62 

5.67 

.0041 

.0327 

.0072 

.42 

.0067 

.0001 

.70 

2.1 

ervoir. 
Lower  Hobbs  Brook  Res- 

.16 

5.20'  .0032 

.0247 

.0042 

.41 

.0025 

.0001 

|.37 

2.1 

ervoir. 
Stony  Brook  Reservoir,  . 

.39 

1 
5:7Oj'.0O3O 

.0213 

.0027 

.48 

.0105 

.0001 

1 

'  63 

1 

2.1 

Fresh  Pond,    . 

.25 

6.6l| 

.0087 

.0281 

.0097 

.60 

.0145 

.0005 

1.41 

2.9 

Cheshire. 

Thunder  Brook,     . 

.06 

560 

1 

.0011 

.0043 

.0007 

.09 

.0059 

.0000 

1.10 

3.8 

Kitchen  Brook, 

.03 

6.03 

.0008 

.0034 

.0007 

.07 

.0056 

.0000 

1 
,08 

3.7 

Chester. 

Austin  Brook, 

.12 

3.60 

.0010 

.0057 

.0004 

.12 

.0061 

.0000 

16     1.4 

^  See  notes. 
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Table  No.  2.  —  Average*  of  Chemical  Analytet,  etc.  —  Continued. 

|Far«a  in  100,000.] 


Souioe. 

1 

§ 

AMMOmA. 

NiTBOOBN 
AS 

• 

1 

ALBUMINOID. 

Cnrr  ob  Towh. 

Sus- 
pended. 

. 

• 

|1 

1 

• 

i 

O 
.14 

■ 

z 

J 

'S 

z 

s 

1 

Chieopeei 

Morton  Biook, 

.06 

4.02 

.0011 

.0044 

.0009 

.0081 

.0000 

.10 

0.8 

Cooley  Brook, 

.84 

4.18 

.0012 

.0118 

.0086 

.18 

.0082 

.0001 

.34 

1.0 

Coneord, 

Sendy  Pond,  . 

.04 

2.75 

.0018 

.0180 

.0085 

.29 

.0019 

.0000 

.18 

0.8 

Dalton, 

Ecypt  Brook  Reeervoir, 

.82 

8.24 

.0024 

.0113 

.0020 

.08 

.0160 

.0000 

.45 

1.0 

DuTcn, 

Middleton  Ftond.    . 

.52 

4.10 

.0018 

.0186 

.0028 

.88 

.mil 

.0001 

.66 

1.2 

Deerfeld,      . 

Rotting  Brook, 

.07 

5.70 

.0009 

.0038 

.0008 

.10 

.0092 

.0000 

.11 

3.6 

WMfhmnpton, 

BMBtttBrook,! 

.80 

4.22 

.W14 

.0105 

.W18 

.13 

.0055 

.0000 

.85 

1.8 

lUIBiver.    . 

North  Watuppa  Lake,    . 

.20 

8.79 

.W19 

.0177 

.0028 

.60 

.0018 

.0000 

.85 

0.7 

Fabnoath.     . 

Lone  Pond, 

.08 

2.08 

.0009 

.0096 

.0018 

.03 

.0010 

.0000 

.10 

0.8 

Fltehbuii, 

Soott  Reeervoir,     . 

.17 

2.68 

.0049 

.0179 

.0049 

.16 

.0028 

.0000 

.81 

0.4 

Meetinchouae  Pond, 

.00 

2.65 

.0030 

.0118 

.0019 

.15 

.0018 

.0000 

.20 

0.7 

WaehuaettLake,^  . 

.13 

2.52 

.0085 

.0142 

.0081 

.15 

.0009 

.0001 

.22 

0.4 

Gardner, 

CiyatalLakek 

.00 

4.41 

.0024 

.0167 

.0022 

.31 

.0089 

.0001 

.21 

1.6 

Gloiioeiter»    . 

Dike's  Brook  Reeerroir. 

.41 

4.09 

.0029 

,0172 

.0031 

.96 

.0015 

.0000 

.40 

0.8 

Wallace  Reaenroir, . 

.44 

4.52 

.0024 

.0201 

.0046 

1.23 

.0009 

.0000 

.46 

0.4 

Haakell  Brook  Reeervoir, 

.58 

4.29 

.0096 

.0157 

.0025 

.94 

.0020 

.0001 

.40 

0.4 

Great  Barrincton, . 

Eaat  Mountain  Reeervoir, 

.11 

5.34 

.0040 

.0066 

.0020 

.11 

0016 

.0001 

.19 

8.6 

Green  River,  . 

.02 

9.41 

.0013 

.0034 

.0005 

.10 

.0137 

.0000 

.07     7.8 

Greenfield,    . 

Glen  Brook  lower  reeer- 

.07 

5.36 

.0025 

.0077 

.0016 

.13 

.0065 

.0001 

.12     8.0 

1 

Hadley, 

voir. 

Glen  Brook  upper  reeer- 
voir.» 

Hart's  Brook  Reeervoir,  ^ 

.06 
.12 

5.28 
4.54 

.0023 
.0022 

.0081 
.0088 

.0019 
.0024 

.14 
.17 

.0056 

.0007 

.0001 
.0000 

.15  ,  8.1 

.16     2.8 

1 

Hntfidd, 
HarerhJU.     . 

Runninc  Gutter  Brook 

Reeervoir. 
Johnson's  Pond,     . 

.11 
.16 

4.36 
4.61 

.0012 
.0018 

.0057 
.0169 

.0010 

1 

.0019 

.15 

.40 

.0175 
.0016 

.0000 
.0001 

.17 
.29 

1.7 
1.9 

Crystal  Lake, 

.20 

3.33 

.0019 

.0161 

.0018 

.29 

.0015 

.0001 

.83 

1.0 

Kenoca  Lake, 

.16 

4.07 

.0022 

.0160 

.0023 

.39 

.0018 

.0001 

.31 

1.7 

Lake  Saltonstall,    . 

.08 

5.69i 

.0020 

.0157 

.0023 

.56 

.0014 

.0001 

.19 

2.4 

Pentucket  Lake,     . 

.13 

4.66 

.0016 

.0163 

.0027 

.53 

.0010 

.0001 

.28 

1.8 

Millvale  Reservoir, 

.61 

4.83 

!.0030 

t 

.0217 

.0038 

.34 

.0020 

.0001 

.71 

1.7 

Accord  Pond, . 

.10 

3.12 

1.0014 

.0122 

.0017 

.64 

.0011 

.0000 

.31 

0.4 

Musohopauge  Lake, 

.07 

2.78 

1.0019 

.0112 

.0016 

.25 

.0038 

1 

.0000 

'.16 

0.9 

Holyoke, 

Whiting    Street    Reasr- 

.11 

4.35 

!.0040 

.0231 

.0068 

.17 

.0014 

.0001 

i.22 

2.3 

TWlT. 

Fomer  Reservoir,    . 

.27 

4.06 

.0016 

.0099 

.0014 

.14 

.0030 

1 

.0001 

.35 

1 

1.5 

>  See  notea. 


196 


STATE  BOARD  OF  HEALTH. 


[Pub.  Doc. 


Tablb  No.  2.  —  Averages  of  ChemiaU  Analyees,  etc.  —  Clontinued. 

tPuU  in  100,000.1 


Source. 

• 

1 

Residue  on  Evapo- 
ration. 

AUMONIA. 

• 

o 

.16 

NlTROGBM 
AB 

i 

e 

9 

1 

o 

1 

ALBUMINOID. 

1 

z 

J 
1 

CXTT  OE  TOWH. 

• 

1 

Sus- 
pended. 

n 

Holyoke— Con. 

Wright  and  Ashley  Fk>nd, 

.10 

6.18 

.0044 

.0108 

.0086 

.0010 

.0000 

.83 

3.7 

High  Service  Reservoir,^ 

.18 

6.16 

.0028 

.0222 

.0043 

.17 

.0028 

.0001 

.87 

3.3 

Hudson, 

Gates  Pond,   . 

.13 

2.81 

.0028 

.0163 

.0028 

.22 

.0022 

.0001 

.33 

0.7 

Foegate  Brook. 

.44 

4.60 

.0040 

.0116 

.0011 

.80 

.0060 

.0002 

.47 

Huntington, . 

ColdBxook,    . 

.16 

2.00 

.0007 

.0060 

.0006 

.12 

.0014 

.0000 

.23 

Ipswich, 

Dow's  Brook  Reservoir, 

.21 

4.82 

.0023 

.0170 

.0026 

.66 

.0031 

.0001 

.83 

lAwrence. 

Menimaok  River  filtered. 

.86 

- 

.0047 

.0007 

- 

.40 

.0874 

.0001 

.86 

JL^ee,       «       •        . 

Codding    Brook    upper 

.27 

2.67 

.0042 

.0203 

.0040 

.11 

.0088 

.0000 

.41 

0.7 

reservoir. 
Codding  Brook  lower  res- 

.20 

8.63 

.0026 

.0104 

.0013 

.00 

.0044 

.0000 

.20 

ervoir. 
Basin  Pond  Brook, 

.89 

4.68 

.0031 

.0126 

.0024 

.11 

.0043 

.0000 

.60 

Lenox,  . 

Reservoir.^ 

.00 

7.12 

.0018 

.0117 

.0023 

.00 

.0061 

.0001 

.16 

Leominster.  . 

Haynes  Reservoir, . 

.22 

2.68 

.0076 

.0310 

.0088 

.16 

.0011 

.0001 

.36 

^■^f^F^^"^""  •  ■•■^  ^^P"  f            ■                                   • 

Morse  Reservoir,     . 

.20 

2.46 

.0082 

.0180 

.0088 

.16 

.0010 

.0000 

.80 

Fall  Brook  Reseivoir,     . 

.18 

2.48 

.0017 

.0164 

.0088 

.16 

.0000 

.0000 

.37 

Longmeadow, 

Cooley  Brook, 

.06 

4.74 

.0016 

.0066 

.0011 

.10 

.0266 

.0001 

.07 

Lynn,    . 

Birch  Reservoir,     . 

.36 

4.86 

.0068 

.0230 

.0047 

.61 

.0026 

.0001 

.47 

Breed's  Reservoir,  . 

.42 

4.44 

.0046 

.0213 

.0036 

.61 

.0027 

.0001 

.62 

Walden  Reservoir,  i 

.46 

4.82 

.0071 

.0236 

.0040 

.63 

.0032 

.0001 

.80 

1 

Hawkes  Reservoir, 

.66 

6.66 

.0040 

.0268 

.0038 

.64 

.0028 

.0001 

.TO 

Saugus  River, 

.04 

8.24 

.0067 

.0336 

.0034 

.80 

.0027 

.0001 

1.07  8.7 

Manchester,  . 

Gravel  Pond,  1 

.11 

4.07 

.0016 

.0161 

.0010 

.81 

.0004 

.0000 

.83  0.0 

1 

Marlborough, 

Lake  Williams, 

.11 

4.82 

.0028 

.0187 

.0028 

.61 

.0018 

.0001 

.33 

1.5 

MiUham    Brook    Resei^ 

• 

.40 

4.43 

.0043 

.0224 

.0046 

.86 

.0090 

.0001 

.61 

l.S 

Maynard, 

voir. 
White  Pond,    . 

.14 

8.16 

.0011 

.0112. 

.0018 

.80 

.0061 

.0000 

.33 

0.8 

Milford. 

Charles  River  filterad.t . 

.21 

8.66 

.0010 

.0071 

- 

.31 

.0166 

.0000 

.36 

1.1 

Montague,     . 

Lake  Pleasant, 

.05 

2.38 

.0024 

.0084 

.0016 

.13 

.0022 

.0000 

.11 

0.4 

Nantucket,   . 

Wannaoomet  Pond, 

.00 

6.18 

.0026 

.0160 

.0066 

2.12 

.0010 

.0000 

1  .14 

1.1 

New  Bedford.       . 

Little  Quittacas  Pond,  . 

.80 

3.60 

.0026 

.0170 

.0026 

.66 

.0008 

.0000 

.44 

0.7 

Great  Quittacas  Pond,  . 

.46 

8.67 

.0024 

.0102 

.0021 

.66 

.0006 

.0000 

.00 

0.6 

Notch  Brook  Reservoir, . 

.00 

7.07 

.0034 

.0078 

.0020 

.08 

.0021 

.0003 

.11 

6.4 

Broad  Brook, . 

.18 

4.02 

.0026 

.0074 

.0000 

.08 

.0126 

.0000 

.30 

3.3 

Northampton, 

Middle  Reservoir,  . 

.27 

4.22 

.0020 

.0127 

.0024 

.12 

.0083 

.0000 

.36 

1.6 

>  See  notes. 
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Tabia  No.  2.  —  Averages  of  Chemical  Analyses,  etc.  —  Continued. 

(Put*  in  100.000.1 


Source. 

• 

Residue  on  Evapo- 
ration. 

Ammonia. 

i 

1 

o 

.12 

NZTBOOBN 
AS 

• 

1 

• 

ALBUMINOID. 

1 

Z 

• 

1 
1 

Crt  OB  Town. 

• 

Sus- 
pended. 

1 

Northampton^on . 

West  Brookt    . 

.13 

4.51 

.0008 

.0054 

.0006 

.0040 

.0001 

.17 

1.8 

Mountain  Street  Reser- 
„,,g-  1 

.10 

3.82 

.0012 

.0088 

.0019 

.10 

.0019 

.0001 

.18 

1.7 

North  AndoTcr,    . 

▼oir.* 
Great  Fbnd,   . 

.15 

3.72 

.0033 

.0176 

.0022 

.38 

.0016 

.0000 

.29 

1.4 

liower  resanroiTf 

.64 

4.07 

.0043 

.0282 

.0046 

.26 

.0034 

.0001 

.66 

0.9 

Xorthbfklco* 

Cook  Alien  Reservoir.    . 

.27 

2.85 

.0031 

.0165 

.0033 

.19 

.0013 

.0000 

.37 

0.3 

Naffth  BnokSeld.. 

Doane  Pond,  .       . 

.49 

3.18 

.OOBO 

.0233 

.0049 

.16 

.0024 

.0001 

.46 

0.5 

North  Fond,  . 

.49 

3.03 

.0060 

.0312 

.0098 

.16 

.0028 

.0001 

.58 

0.5 

Nonraod,      .         . 

Buekmaster  Pond, . 

.14 

3.79 

.0110 

.0162 

.0089 

.50 

.0023 

.0001 

.19 

1.0 

Hbom. 

Lower  resavoir, 

.Sft 

3.42 

.0026 

.0154 

.0038 

.15 

.0022 

.0000 

.29 

0.7 

ftibody.       .        . 

Brown's  Pond, 

.10 

3.71 

.0020 

.0163 

.0080 

.70 

.0044 

.0000 

.27 

0.9 

Spring  Pbnd,  . 

.09 

6.49 

.0081 

.0127 

.0027 

.68 

.0052 

.0001 

.17 

2.3 

Suntaug  Lake,' 

.06 

4.15 

.0030 

.0167 

.0029 

.72 

.0025 

.0001 

.17 

1.9 

Pittsfield, 

Ashl^Lake,! 

.30 

4.84 

.0031 

.0168 

.0020 

.08 

.0041 

.0001 

.45 

2.6 

Aahlay  Brook,! 

.19 

5.63 

.0028 

.0125 

.0017 

.11 

.0047 

.0001 

.30 

4.2 

Hathaway  Brook,  . 

.04 

10.28 

.0007 

.0048 

.0006 

.12 

.0124 

0000 

.12 

9.2 

Mm  Brook,     .        .        . 

.16 

5.21 

.0009 

.0069 

.0008 

.10 

.0061 

.0001 

.23 

3.9 

Saeket  Brook, 

.19 

7.04 

.0018 

.0060 

.0016 

.12 

.0115 

.0000 

.17 

5.8 

FlyflMMith,    . 

Little  South  Pbnd, 

.02 

2.51 

.0013 

.0148 

.0026 

.67 

.0007 

.0000 

.12 

0.1 

Gnat  South  Pbnd, 

.01 

2.77 

.0014 

.0130 

.0020 

.66 

.0003 

.0000 

.08 

0.1 

Bndolph«    . 

Great  P«>nd,   . 
Cape  Pond,     . 

.43 
.26 

4.42 
9.38 

.0018 
.0074 

.0178 
.0826 

.0020 
.0122 

.67 
3.20 

.0039 
.0017 

.0001 
.0001 

.53 
.34 

1.0 
1.6 

fiodEport, 

OMCBt    • 

Wenham  Lake, 

.24 

5.79 

.0064 

.0218 

.0061 

.88 

.0045 

.0002 

.38 

2.1 

Longham  Reservoir, 

1.04 

7.08 

.0103 

.0345 

.0082 

1.00 

.0070 

.0002 

.96 

1.9 

Sooth  Hadler. 

Hatchet  Brook  Reservoir 

No.  3. 
Hatchet  Brook  Reservoir 

No.  4.> 
Leaping  Well  Reservoir,. 

.40 
.47 
.10 

3.19 
3.37 
2.84 

.0037 
.0094 
.0063 

.0218 
.0276 
.0222 

.0054 
.0081 
.0092 

.17 
.20 
.15 

.0021 
.0011 
.0043 

.0000 
.0001 
.0001 

.49 
.52 
.14 

0.7 
0.6 
0.7 

Buttery    Brook    Reser- 

.17 

3.85 

.0066 

.0117 

.0036 

.26 

.0266 

.0003 

.17 

0.8 

SpCfMT.            .           . 

voir. 
Shaw  Pond,    . 

.08 

2.84 

.0025 

.0151 

.0013 

.19 

.0031 

.0000 

.17 

0.9 

Sprti«6cld,  .        . 

Ludlow  Canal, 

.44 

3.74 

.0020 

.0149 

.0020 

.17 

.0032 

.0001 

.48 

1.0 

Ladk»w  Reservoir, 

.27 

2.97 

.0030 

.0217 

.0072 

.15 

.0019 

.0001 

.33 

0.8 

Ludlow  Basin, 

.24 

3.02 

.0015 

.0155 

.0032 

.15 

.0014 

.0000 

.31 

0.9 

Chapin  Pond. 

.06 

2.34 

.0025 

.0189 

.0044 

.12 

.0015 

.0000 

.19 

0.4 

>  See  notes. 
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Table  No.  2.  —  Averages  of  Chemical  AndlyaeSf  etc.  —  Concluded. 

[Parts  in  100,000.] 


Source. 

^ 

1 

H 
§ 

II 
1" 

Ammonia. 

W      Chlorine.                    1 

NiTROOBN 
A8 

Oxygen  Consumed.    1 

1 

ALBUMINOID- 

z 

1 

City  or  Towh. 

■ 

1 

Sus- 
pended. 

1 

Springfield— Con. 

Loon  Pond,     . 

.     .05 

2.00 

.0020 

.0185 

.0082 

.0015 

.0001 

.16 

0.8 

Five  ICOe  Pond, 

.     .10 

2.56 

.0042 

.0182 

.0028 

.15 

.0016 

.0000 

.20 

0.4 

Stockbridge. 

Lake  Averic,    . 

.     .13 

0.10 

.0036 

.0206 

.0049 

.09 

.0026 

.0001 

.28 

4.1 

Stoughton,    . 

Muddy  Pond  Brook, 

.     M 

3.17 

.0007 

.0072 

- 

.36 

.0044 

.0000 

.25 

0.7 

Taunton. 

Aseawompsett  Pond, 

.     .83 

3.41 

.0022 

.0176 

.0025 

.54 

.0012 

.0000 

.48 

0.5 

Elder's  Pond, 

.     .11 

3.04 

.0016 

.0157 

.0021 

.52 

.0009 

.0000 

.29 

0  6 

Wakefield.     . 

Crystal  Lake, 

.     .20 

4.80 

.0041 

.0101 

.0038 

.63 

.0051 

.0001 

.81 

1.8 

Warebam,      . 

Jonathan  Pond, 

.     .01 

2.86 

.0011 

.0083 

.0012 

,67 

.0013 

.0000 

.08 

0.0 

Wayknd, 

Snake  Brook  Reservoir, 

.     .73 

4.78 

.0066 

.0239 

.0039 

.83 

.0089 

.0001 

.69 

l.ff 

Westfield.      . 

Montgomery  Reservoir, 

.     .42 

2.64 

.0041 

.0310 

.0049 

.13 

.0015 

.0000 

.53 

0.8 

Tillotson  Brook   Rese^ 

• 

■     .18 

3.08 

.0031 

.0083 

.0016 

.15 

.0026 

.0001 

.24 

0.8 

voir. 
Tekoa  Reservoir,    . 

.     .38 

2.81 

.0024 

.0140 

.0024 

.14 

.0016 

.0001 

.47 

0.8 

West  Springfield,  . 

Darby  Brook  Reservoir, 

.     .22 

4.80 

.0066 

.0161 

.0061 

.28 

.0070 

.0001 

.36 

3.8 

Bear  Hole  Brook  filtered, 

»   .0« 

6.77 

.0000 

.0043 

- 

.18 

.0086 

.0000 

- 

4.0 

Wesrmoutli,  . 

Great  Pond,    . 

.     .98 

4.10 

.0032 

.0174 

.0020 

.57 

.0022 

.0000 

.71 

0.8 

WiUiamsbuig. 

Reservoir, 

.     .21 

3.82 

.0027 

.0080 

.0011 

.12 

.0016 

.0000 

.23 

1.8 

Winchester,   . 

North  Reservoir,    . 

.     .00 

3.03 

.0041 

.0186 

.0034 

.44 

.0014 

.0001 

.22 

1.8 

South  Reservoir,    . 

.     M 

3.61 

.0068 

.0176 

.0025 

.88 

.0021 

.0001 

.28 

1.2 

Middle  ReMvoir.  . 

.     .18 

3.67 

.0070 

.0278 

.0063 

.40 

.0019 

.0001 

.32 

1.8 

Worcester,     . 

Bottomly  Reservoir, 

.27 

3.76 

.0031 

.0190 

.0030 

.28 

.0108 

.0001 

.45 

1.1 

Kent  Reservoir,     . 

.17 

3.88 

.0017 

.0155 

.0080 

.21 

.W59 

.0001 

.31 

1.1 

Leioester  Reservoir, 

.     .20 

3.14 

.0038 

.0188 

.0019 

.21 

.0043 

.0001 

.31 

0.0 

Mann  Reservoir,     . 

.     .19 

3.74 

.0017 

.0148 

.0082 

.22 

.0062 

.0001 

.33 

1.1 

Upper  Holden  Reservoir 

»     .16 

2.42 

.0020 

.0126 

.0026 

.18 

.0020 

.0000 

.24 

0.4 

Lower  Holden  Reservoir, 

,     .00 

2.42 

.0019 

.0122 

.0022 

.19 

.0020 

.0001 

.19  o.e 

>  See  Notes. 


NOTXS. 

Metrovolilan  Water  DutricU  Wachtuett  Retervoir.  —  The  water  of  this  reservoir  may  have  been  unfavor- 
ably affected  by  the  operations  incident  to  its  oonstzuction  during  the  first  year  or  two  of  the  period  cov- 
ered by  the  analyses. 

AthoU  PkiOipatcn  Re»ervoir.  —  The  water  of  this  resetvoir  is  filtered  through  a  mechanical  filter  before 
bdng  supplied  to  the  town. 

Borrs,  AcMrwnr.  —  Much  of  like  water  which  entera  this  reservoir  is  ground  wator.  which  deteriorates 
rapidly  upon  exposure  to  light. 
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Kmtifari,  FrmiUnA  Brook,  —  This  brook,  the  water  of  which  is  derived  laziely  from  eprings.  wae  fint 
iwdin  1900. 

Brockbm,  SdUtburff  Brook  Ruerwir.  —  The  water  of  thie  ntervoir  haa  not  been  used  Binoe  the  intro- 
duetioii  of  water  horn  SOyer  Lake,  in  1904. 

Butkamrion^  Batoett  Brook,  —  The  uee  of  this  eouroe  was  discontinued  in  1909. 

PitMurg,  WaekvaoU  Loko.  —  This  souroe  was  first  used  in  1907. 

OnmfUU,  Glen  Brook  Rtmrtoir  (Uppor  Rotortoir), — ThM  ressrvoir  was  oompleted  late  in  the  year  1905. 

HaOoB,  Hart'9  Brook  Snervoir.  —  This  souroe  was  first  used  in  1905. 

Hokoke,  High  Service  Rewertoir,  —  This  rcaeryoir  was  oompleted  in  1904  and  first  used  in  1906. 

LenoSf  Retonoir,  —  When  thie  reeenroir  was  drawn  down  in  190S  the  dam  was  raised  and  tlie  storage 
espseity  greatly  increased. 

Lrtn,  Wolitn  Rooervoir.  —  The  work  of  raising  tlie  dam  at  thM  reeervoir  was  begun  in  1902  and  com- 
pleted in  1900.  By  the  raising  of  this  dam  the  dam  at  Glen  Lewis  Ressrvolr  was  flooded  to  a  depth  of  about 
14  feet,  so  that  these  two  reseryoirs  are  one  eoccept  at  times  when  Walden  Reservoir  is  drawn  down  lower 
than  14  feet. 

Manekealer,  Omel  Pond.  —  This  souroe  was  first  used  in  1909. 

Mi^fori,  Ckarln  River,  fiitered.  —  The  water  of  the  Charlee  River  is  filtered  through  an  artificial  sand 
filter,  and  is  mingled  with  ground  water  obtained  from  wdls  near  the  river. 

Nertlampkm,  Mountain  Street  Reeervoir,  -^  Thie  reeenroir,  which  reoeivee  water  from  West  Brook 
was  completed  in  1908,  emptied  in  1908,  and  not  filled  again  and  used  until  1905. 

Peeboig,  Suntmug  Lake.  —  Thie  eouroe  was  first  used  in  the  latter  part  of  1905,  and  intermittently  sinee 
that  time. 

PiHefieU,  AeUeg  Lake.  —  The  water  of  Ashley  Lake  fkrns  down  Ashley  Brook  and  is  supplied  thence 
tothedty. 

SoeHAriige,  Hatcket  Brook  Reeervoir  No,  4.  —  This  reservoir  was  completed  in  1905,  and  since  1908  its 
water  haa  been  filtered  through  artificial  sand  filters. 

Weet  SpringfieU,  Bear  Bole  Brook,  jiUerei.  —  This  souroe  was  first  used  in  1907. 

First  in  importance  in  comparing  the  waters  of  the  various  sources 
are  the  conditions  affecting  their  safety  for  drinking,  and  these  depend 
chiefly  upon  their  comparative  freedom  from  danger  of  contamination  by 
the  wastes  of  human  life  and  industry.  Although  many  of  the  water- 
eheds  of  streams,  ponds  and  reservoirs  in  Massachusetts  used  as  sources 
of  water  supply  contain  human  habitations,  there  are  some  cases  in  which 
cities  and  towns  have  purchased  and  removed  all  of  the  buildings  within 
the  watersheds  of  their  sources  of  supply,  thus  preventing  further  danger 
of  pollution  from  these  places.  In  some  cases  where  the  watershed  of  a 
source  of  supply  contains  a  large  population  sewers  have  been  constructed, 
by  which  all  or  a  part  of  the  sewage  and  foul  drainage  is  removed  and 
disposed  of  outside  of  the  watershed. 

Many  of  the  sources  of  supply  in  the  State  are  now  protected  by  the 
enforcement  of  rules  and  regulations  which  have  been  established  from 
time  to  time  by  the  State  Board  of  Health  under  the  provisions  of  public 
statutes,  but  there  are  still  cases  in  which  adequate  sanitary  protection  is 
not  provided.  The  sources  for  the  protection  of  the  purity  of  the  water 
of  which  rules  and  regulations  have  been  established  are  the  following :  — 
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Table  No.  3. 

Metropolitan  Water  District,  .  Ashland  Reservoir,  Chestnut  Hill  Reser- 
voir, Framingham  Reservoir  No.  2, 
Framingham  Reservoir  No.  3,  Hox>- 
kinton  Reservoir,  Lake  Cochituate, 
Sudbury  Reservoir,  Wachusett  Reser- 
voir. 

Abington  and  Rockland,        .  Big  Sandy  Pond. 

Amherst, Amethyst  Brook. 

Andover, Haggett's  Pond. 

Attleborough,  ....     Orr's  Pond.* 

Brockton  and  Whitnoan,        .        .     Silver  Lake. 

Cambridge, Stony  Brook  Reservoir. 

Chicopee, Morton    Brook,    Cooley    Brook,    Abbe 

Reservoir. 

Danvers  and  Middleton,        .        .     Middleton  Pond,  Swan's  Pond. 

Easthampton,         ....     Bassett  Brook. 

Fall  River, North  Watuppa  Lake. 

Falmouth, Long  Pond. 

Fitchburg, Falulah     Reservoir,     Scott     Reservoir, 

Smith  Reservoir,  Meetinghouse  Pond 
and  Wachusett  Lake. 

Greenfield, Glen  Brook  Reservoir. 

Haverhill, Kenoza  Lake,  Millvale  Reservoir. 

Holyoke, Fomer  Reservoir  (Manhan  River). 

Lincoln  and  Concord,    .        .        .     Sandy  Pond. 

Lynn, Breed's     Reservoir,     Birch     Reservoir, 

Hawkes  Reservoir,  Walden  Reservoir. 

Marlborough, Lake  Williams,  Millham  Brook  Reser- 
voir. 

Maynard, White  Pond. 

Montague, Lake  Pleasant. 

Northampton,         ....     Roberts    Meadow   Brook,   West    Brook, 

Mountain  Street  Reservoir. 

Northborough,        ....     Cold  Harbor  Brook. 

Norwood, Buckmaster  Pond. 

Peabody, Reservoir,  Brown's  Pond,  Spring  Pond. 

Pittsfield, Ashley    Lake,    Ashley    Brook,     Sacket 

Brook,  Hathaway  Brook,  Mill  Brook, 
Onota  Lake. 

Plymouth, Lout  Pond,   Little   South   Pond,   Great 

South  Pond,  Boot  Pond. 

Randolph  and  Holbrook,       .        .     Great  Pond. 


>  Not  used  directly  as  a  source  of  water  supply. 
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RiH^porty Cape  Pond. 

Salem  and  Beverly,  Wenham  Lake,  Longham  Reservoir. 

Springfield  and  Ludlow,  .     Jabish  Brook,  Broad  Brook,  Aze  Factory 

Brook,  Ludlow  Reservoir,  Chapin 
Pond,  Five  Mile  Pond,  Higher  Brook, 
lower  basin  of  Van  Horn  Reservoir. 

Taunton, Elder's  Pond,  Assawompsett  Pond. 

Wakefield, Crystal  Lake. 

Westfield, Moose  Meadow  Brook,  Tillotson  Brook. 

West  Springfield,  ....     Darby  Brook,  Bear  Hole  Brook. 

Weymouth, Great  Pond. 

Winchester, North  Reservoir,  Middle  Reservoir,  South 

Reservoir. 

Worcester, Tatnuck   Brook,    Lynde    Brook,    Kettle 

Brook. 


Albukinoid  and  Fbee  Ammonia  in  Surface-water  Supplies. 

The  quantity  of  organic  matter  present  in  surface  waters  is  best  indi- 
cated by  the  determination  of  the  ammonia,  especially  the  albuminoid 
ammonia.  The  total  quantity  of  albuminoid  ammonia  in  the  various 
sources  of  water  supply  and  the  quantity  of  albuminoid  ammonia  in  sus- 
pension are  shown  in  the  following  table,  in  which  the  waters  have  been 
arranged  in  accordance  with  the  average  total  quantity  of  albuminoid 
ammonia  for  the  past  five  years.  The  averages  of  the  maximum  amounts 
in  each  of  the  five  years  are  also  presented.  For  convenience  the  quantity 
of  free  ammonia  is  also  included  in  the  table. 


Table  No.  4.  —  Albuminoid  Ammonia  and  Free  Ammonia  in  Surface  WcUers 

arranged  in  Order  of  Albuminoid  Ammonia, 

[Parte  in  100,000.] 


oonroa. 

Albumiitoid  Ammonia. 

Free 
Am- 

TOTAL. 

Sua- 
pended. 

Aver- 
age for 

Yeara. 

Crrr  ob  Town. 

Ayerage 
for  6 

Yeara. 

Averafe 

of  Max- 

imum 

for  5 

Yeara. 

Maxi- 
mum 
during 

Yeara. 

monia. 
Aver- 
age for 

5 
Yeara. 

CheBbira. 

Kitchen  Brook,     . 

1 
.0034 

.0038 

.0064 

.0007 

.0008 

Gnat  BwTincton.  . 

Green  River, 

.0034 

.0040 

.0003 

.0006 

.0013 

Blaadford, 

FreeUnd  Broolc,    . 

.0035 

.0085 

.0052 

- 

.0004 

Adams,  .... 

Baaaett  Broolc. 

.0038 

.0047 

.0060 

.0003 

.0012 

Deerfidd.        . 

Roaring  Brook,     . 

.0038 

.0054 

.0110 

.0008 

.0009 

Cheahire, 

Thunder  Brook,    . 

.0043 

.0048 

.0000 

.0007 

.0011 

Wcat  Siiringfield.    . 

Bear  Hole  Brook,  filtered,    . 

.0043 

.0078 

.0090 

- 

.0009 
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Table  No.  4.  —  Albuminoid  Ammonia,  and  Free  Ammonia  in  Sxarface  Waters, 

etc.  —  Continued. 

(Parti  in  100,000.] 


AiiBxniiNOXD  Ammonia. 

Free 

Source. 

TOTAL. 

Sus- 
pended. 

age  for 

5 
Years. 

Am- 

ClTT  OB  TOWM. 

Average 

Maxi- 

Avei^ 

Average 
forT 

of  Max- 
imum 

mum 
during 

age  for 

Years. 

for  5 
Years. 

5 
Yeats. 

Years. 

Chioopeei 

Morton  Brook, 

.0044 

.0059 

.0110 

.0009 

.0011 

Pittafield. 

Hathaway  Brook, 

.0048 

.0063 

.0094 

.0006 

.0007 

Northampton, 

West  Brook,  .... 

.0064 

.0100 

.0116 

.0008 

.oooa 

Longmeadow, 

Cooley  Brook, 

.0050 

.0066 

.0062 

.0011 

.0016 

Chester,  . 

Austin  Brook, 

.0057 

.0068 

.0092 

.0004 

.0010 

Hatfield, 

Running  Gutter  Brook  Res- 
ervoir. 

.0057 

.0103 

.0228 

.0010 

.0012 

Huntington,   . 

Cold  Brook,  .... 

.0050 

.0088 

.0142 

.0006 

.0007 

Pittefield. 

Mm  Brook 

.0069 

.0103 

.0166 

.0008 

.O0O» 

Milford.  . 

Charles  River,  filtered. 

.0071 

.0094 

.0110 

** 

.0010 

Btoughton, 

Muddy  Pond  Brook,    . 

.0072 

.0100 

.0132 

- 

.0007 

North  Adams, 

Bioad  Brook, 

.0074 

.0122 

.0146 

.0009 

.0020 

Greenfield, 

Glen  Brook,  lower  reservoir. 

.0077 

.0128 

.0164 

.0016 

.0025 

North  Adams, 

Notch  Brook  Reservoir, 

.0078 

.0149 

.0286 

.0020 

.0034 

Pittsfield, 

Saoket  Brook, 

.0060 

.0095 

.0168 

.0016 

.0018 

Williamsburg, 

Reservoir 

.0060 

.0131 

.0212 

.0011 

.0027 

Greenfield.      . 

Glen  Brook,  upper  reservoir, 

.0081 

.0117 

.0154 

.0019 

.0028 

Adams,   . 

Dry  Brook,   .... 

.0083 

.0101 

.0130 

.0011 

.0014 

Wareham, 

Jonathan  Pond.    . 

.0083 

.0107 

.0124 

.0012 

.0011 

Westfield, 

Tillotson  Brook  Reservoir,  . 

.0083 

.0132 

.0180 

.0015 

.0021 

Montague, 

Lake  Pleasant, 

.0064 

.0110 

.0132 

.0016 

.0024 

Great  Harrington, 

East  Mountain  Reservoir,    . 

.0086 

.0122 

.0168 

.0020 

.0040 

Hadley,  . 

Hart*s  Brook  Reservoir, 

.0068 

.0240 

.0328 

.0024 

.0022 

Northampton, 

Mountain  Street  Reservoir.  . 

.0088 

.0133 

.0216 

.0019 

.0012 

Falmouth, 

Long  Pond,  .... 

.0096 

.0115 

.0126 

.0013 

.0000 

Ashfield, 

Bear  Swamp  Brook, 

.0097 

.0163 

.0304 

.0010 

.00» 

Lawrence, 

• 

Merrimack  River,  filtered,    . 

.0097 

.0120 

.0135 

- 

.0047 

Holyoke, 

Fomer  Reservoir, . 

.0099 

.0145 

.0170 

.0014 

.0016 

JUOOf             «            •            < 

Codding  Brook,  lower  reser- 
voir. 

.0104 

.0144 

.0178 

.0012 

.0020 

Easthampton, 

Baasett  Brook, 

.0106 

.0181 

.0176 

.0018 

.0014 

Amherst, 

Amethyst  Brook  Reservoir, . 

.0109 

.0157 

.0188 

.0027 

.0010 

Holden,  . 

Muschopauge  Lake, 

.0112 

.0132 

.0156 

.0016 

.0019 

Majmard, 

White  Pond. 

.0112 

.0136 

.0180 

.0013 

.0011 
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Tabub  No.  4.  —  AJbuminoid  Ammonia  and  Free  Ammonia  in  Starface  Waters, 

etc.  —  Continued. 

(Part!  in  100,000.) 


Source. 

Albuminoid  AmfomA. 

Free 
Am- 

TOTAL. 

Sus- 
pended. 
Aver- 
age for 

6 
Years. 

City  ob  Town. 

Average 

for  6 

Years. 

Average 
of  Max- 
imum 
for  5 
Years. 

Maxi- 

mum 

during 

6 
Years. 

monia. 
Avei^ 
age  for 

6 
Years. 

Dalton 

Egypt  Brook  Reservob, 

.0118 

.0188 

.0224 

.0020 

.0024 

Hndaon, 

Fosgate  Brook,      . 

.0116 

.0163 

.0170 

.0011 

.0040 

Lenox,     .... 

Resenrotr,     .... 

.0117 

.0162 

.0194 

.0023 

.0018 

South  H«Uey, 

Buttery  Brook  Reservoir,    . 

.0117 

.0202 

.0362 

.0038 

.0088 

Chieopee, 

Cooley  Brook, 

.0118 

.0166 

.0300 

.0038 

.0012 

Fitehburg, 

Meetinghouse  Pond,     . 

.0118 

.0168 

.0188 

.0019 

.0030 

Metropolitan  Water  Di»- 

triet. 
Hiagham, 

TapinQuiney,     . 
Accord  Pond, 

.0119 
.0122 

.0160 
.0100 

.0188 
.0288 

.0012 
.0017 

.0014 
.0014 

Woreeeter, 

Lower  Holden  Reservoir,     . 

.0122 

.0100 

.0190 

.0022 

.0010 

Broektott, 

SUver  Lake 

.0128 

.0179 

.0240 

.0023 

.0016 

Rttefield.       . 

Ashley  Brook,     . 

.0126 

.016a 

.0182 

.0017 

.0028 

Woreeeter, 

Upper  Holden  Reservoir,     . 

.0126 

.0182 

.0190 

.0026 

.0020 

'^c,        .        .        •        . 

Basin  Pond  Brook, 

.0120 

.0206 

.0318 

.0034 

.0031 

Metropolitan  Water  Dii>- 

trict. 
Northampton, 

Tap  in  Revere,     . 

.0127 

.0148 

.0188 

.0018 

.0014 

Middle  Reservoir, 

.0127 

.0218 

.0308 

.0024 

.0020 

Pftabody. 

Spring  Pond, 

.0127 

.0108 

.0206 

.0027 

.0081 

MetropolitAn  Water  Dis- 
trict. 
Coneord. 

Weston  Reservob, 
Sandy  Pond,. 

.0128 
.0180 

1 

.0182 
.0188 

.0180 
.0224 

.0021 
.0036 

.0020 
.0018 

Plymouth, 

Great  South  Pond, 

.0180 

.0187 

.0280 

.0020 

.0014 

Metropolitan  Water  Die* 

trict. 
Metropolitan  Water  Dia- 

trict. 
WorQeater« 

Waohusett  Reeervoir,    . 
Tap  in  State  House,     . 
Leiceeter  Ressrvoir, 

.0180 
.0138 
.0138 

.0220 
.0189 
.0189 

.0280 
.0224 
.0188 

.0026 
.0023 
.0019 

.0022 
.0015 
.0038 

MetropoUtan  Water  Dia- 

trict. 
^tehbuiK. 

Sudbury  Reservohr, 
Waohusett  Lake.  . 

.0140 
.0142 

.0187 
.0189 

.0218 
.0224 

.0024 
.0031 

.0032 
.0026 

Metropolitan  Water  Dis- 
trict. 

Metropolitan  Water  Dis- 
trict. 

Metropolitan  Water  Dis- 
trict. 

Plymouth, 

Cheetnut  HiU  Reservoir,     . 

Framingham  Reeervoir  No. 

3. 
Spot  Pond,    .        .        .        . 

Little  South  Pond, 

.0148 
.0148 
.0148 
.0148 

.0178 
.0198 
.0186 
.0202 

.0188 
.0343 
.0208 
.0222 

.0028 
.0031 
.0023 
.0026 

.0024 
.0028 
.0019 
.0013 

Worcester, 

Mann  Reeervoir,  . 

.0148 

.0214 

.0278 

.0032 

.0017 

Andorer, 

Haggett's  Pond,    . 

.0140 

.0171 

.0188 

.0013 

.0013 

Springfield.     . 

Ludlow  Cana], 

.0140 

.0272 

.0324 

.0020 

.0020 

Wertfidd. 

Tekoa  Reservoir,  . 

.0149 

.0230 

.0270 

.0024 

.0024 
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Table  No.  4.  —  Attmminoid  Ammonia  and  Free  Ammonia  in  Surface  WaUra, 

etc.  —  Continued. 

(Fkrta  in  100.000.1 


Albuminoid  Ammonia. 

Free 

Source. 

TOTAL. 

Sus- 
pended. 

Aver- 
age for 

Yean. 

Am- 

• 

Cftt  OB  Town. 

Average 

for  6 

Yean. 

Average 
of  Max- 
imum 
for  5 
Yean. 

Maxi- 
mum 
during 

Yean. 

monia. 
Aver- 
age for 

5 
Years. 

Manchester,    . 

Gravel  Pond, 

.0161 

.0281 

.0290 

.0019 

.0015 

Spencer,  . 

Shaw  Pond,  .... 

.0151 

.0227 

.0496 

.0013 

.0025 

West  Springfield, 

Darby  Brook  Reservoir, 

.0151 

.0206 

.0310 

.0061 

.0066 

Hudaon, 

Gates  Pond,  .... 

.0153 

.0185 

.0202 

.0028 

.0028 

Leominster,    . 

Fall  Brook  Reservoir,  . 

.0154 

.0202 

.0234 

.0033 

.0617 

Pfetlmer,  . 

Lower  reservoir,    . 

.0154 

.0222 

.0300 

.0038 

.0025 

Springfield,     . 

Ludlow  Basin, 

.0155 

.0197 

.0222 

.0032 

.0015 

Woroester, 

Kent  Reservoir,    . 

.0155 

.0200 

.0216 

.0030 

.0017 

Abington, 

Big  Sandy  Pond,  . 

.0156 

.0186 

.0210 

.0020 

.0025 

Qlouoeater,     . 

Haskell  Brook  Reservoir,     . 

.0157 

.0190 

.0206 

.0025 

.0005 

Haverhill,       . 

Lake  SaltonstaU,  . 

.0157 

.0208 

.0294 

.0023 

.0020 

Taunton, 

Elder's  Pond, 

.0157 

.0191 

.0198 

.0021 

.0015 

HaverhiU,       . 

Kenoia  Lake, 

.0160 

.0200 

.0212 

.0023 

.0022 

Haverhill. 

Crystal  Lake, 

.0161 

.0192 

.0214 

.0018 

.0010 

Buokmaster  Fdnd, 

.0162 

.0213 

.0238 

.0080 

.0110 

HaverhiU,       . 

Pentuoket  Lake,    . 

.0163 

.0205 

.0242 

.0027 

.001ft 

Peabody. 

Brown's  Pond, 

.0163 

.0251 

.0388 

.0030 

.0020 

Northbridge,  . 

Cook  Allen  Reservoir,  . 

.0165 

.0252 

.0406 

.0033 

.0031 

Gardner, 

Crystal  Lake, 

.0167 

.0224 

.0282 

.0022 

.0024 

Peabody, 

Suntaug  Lake, 

.0167 

.0236 

.0300 

.0029 

.0030 

Pittofield, 

Ashley  Lake, 

.0168 

.0211 

.0240 

.0020 

.0031 

Haverhill,       . 

Johnson's  Pbnd,    . 

.0169 

.0197 

.0200 

.0019 

.0018 

Nantucket,     . 

Wannaoomet  Pond, 

.0169 

.0258 

.0440 

.0055 

oo2e 

Ipswich, . 

Dow's  Brook  Reservoir, 

.0170 

.0221 

.0270 

.0026 

.0023 

Gloucester,     . 

Dike's  Brook  Reservoir, 

.0172 

.0206 

.0256 

.0081 

.0020 

Weymouth,    . 

Great  Pond,  .... 

.0174 

.0211 

.0264 

.0020 

.0032 

Taunton, 

Aasawompeett  POnd,    . 

.0175 

.0200 

.0210 

.0025 

i    .0022 

Winchester,     . 

South  Reservoir,  . 

.0175 

.0214 

.0270 

.0025 

.0068 

North  Andover,     , 

Great  Pond 

.0176 

.0213 

.0230 

.0022 

.0023 

Fall  River,     .        . 

North  Watuppa  Lake, . 

.0177 

.0202 

.0214 

.0028 

.0010 

Metropolitan  Water  Dia- 

trict. 
Randolph, 

Hopkinton  Reservoir,  . 
Great  Pond 

.0178 
.0178 

.0220 
.0219 

.0242 
.0306 

.0022 
.0020 

.0020 
.OOIS 
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Table  No.  4.  —  Albuminoid  Ammonia  and  Free  Ammonia  in  Surface  Waters, 

etc,  —  Continued. 

[Pnrta  in  100.000.] 


Source. 

Albuminoxd  Amiionia. 

Free 
Am- 

TOTAL. 

Sus- 
pended. 

Aver^ 
age  for 

Years. 

CiTT  OB  Town. 

Average 

for  6 

Years. 

Average 
of  Max- 
imum 
for  6 
Years. 

Maxi- 
mum 
during 

Years. 

monia. 
Aver^ 
age  for 

6 
Years. 

Rtehburi,      . 

Soott  Reacrroir.    . 

.0179 

.0279 

.0404 

.0049 

.0049 

New  Bedford, 

Little  Quittaeaa  Pond,  . 

.0179 

.0218 

.0860 

.0026 

.0026 

Springfield.     .        . 

Five  Mile  F6nd.    .       .       . 

.0182 

.0240 

.0266 

.0028 

.0043 

Springfield.     .        . 

Loon  Pond.  .       .       .       . 

.0186 

.0246 

.0378 

.0032 

.0020 

Danvcra, 

Middleton  Pond,  .       .       . 

.0180 

.0213 

.0244 

.0028 

.0018 

Winefaeater,     . 

North  Reaerroir,  . 

.0180 

.0287 

.0278 

.0084 

.0041 

UarlbcRNigh. 

LakeWiUiama.     . 

.0187 

.0219 

.0888 

.0028 

.0028 

Leominster.    . 

Moras  Reaenroir,  . 

.0189 

.0288 

.0366 

.0088 

.0032 

Springfield.     . 

ChapinPond, 

.0189 

.0230 

.0812 

.0044 

.0026 

Woreeater, 

Bottom  ly  Reaeivoir,     . 

.0190 

.0238 

.0836 

.0030 

.0031 

Wakefield.      .       .       . 

Crystal  Lake. 

.0191 

.0267 

.0312 

.0038 

.0041 

New  Bedford. 

Great  Quittaeaa  P^nd, 

.0192 

.0242 

.0312 

.0021 

.0024 

Metropolitan  Water  Dia- 

trict. 
Bane 

Aahland  Reeerroir, 
Reaervoir.     .... 

.0197 
.0197 

.0241 
.0278 

.0834 

.0084 
.0043 

.0024 
.0028 

Holjoke. 

Wright  and  Aahley  Pond,     . 

.0196 

.0818 

.0860 

.0036 

.0044 

Glooeester.     . 

Wallace  Reservoir. 

.0201 

.0266 

.0832 

.0046 

.0024 

Lee.        .... 

Codding  Brook,  upper  reaer 

.0008 

.0837 

.0476 

.0040 

.0042 

Stoekbridge.  . 

voir. 
LakeAverie.. 

.0200 

.0284 

.0874 

.0049 

.0036 

Weitfield. 

Montgomery  Reserrolr, 

.0210 

.0820 

.0862 

.0049 

.0041 

Metiopolitan  Water  Dia- 

triet. 
Cambridge.     . 

Framingbam  ReBetvoir  No. 

2. 
Stony  Brook  Reeervoir, 

.0212 
.0213 

.0808 
.0268 

.0348 
.0282 

.0024 
.0027 

.0031 
.0030 

Lynn,     .... 

Breed's  Reservoir, 

.0213 

.0204 

.0876 

.0036 

.0046 

Hayerhill.       . 

MiUvale  Reeervoir.       . 

.0217 

.0272 

.0810 

.0088 

.0080 

Bpringfield.     . 

Ludlow  Reservoir, 

.0217 

.0487 

.0960 

.0072 

.0080 

Balcm 

Wenham  Lake, 

.0218 

.0347 

.0600 

.0061 

.0064 

Soatbbridge.  . 

Metropolttan  Water  Die- 

txiet 
Bobroke. 

Hatchet    Brook     Reservohr 

No.  3. 
Lake  Coehituate.  . 

High  Service  Reeervoir. 

.0218 
.0221 
.0222 

.0344 
.0863 
.0831 

.0424 
.0464 
.0408 

.0064 

.0049 
.0043 

.0037 
.0029 
.0028 

South  Hadl«3r. 

Leaping  Well  Reeervoir. 

.0222 

.0870 

.0636 

.0092 

.0063 

Marlboroqgh,  . 

Millham  Biook  Reacrvou-.    . 

.0224 

.0290 

.0838 

.0046 

.0043 

Lynn,     .... 

Birch  Reeervoir,   . 

.0230 

.0303 

.0340 

.0047 

.0068 

Bolyoke. 

Whiting  Street  Reservoir.     . 

.0281 

.0381 

.0728 

.0068    1 

1 

.0040 
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Tablb  No.  4.  —  AUmminoid  Ammonia  and  Free  Ammonia  in  Surface  WaUre, 

etc.  —  Concluded. 

[Fktto  in  100,000.1 


Source. 

Albuuikozd  Ammonia. 

Free 
Am- 

TOTAL. 

Sus- 
pended. 

Avei^ 
age  for 

Yean. 

CiTT  OR  Town. 

Average 

for6 

Yean. 

Average 
of  Max- 
imum 
for  6 
Yean. 

Maxi- 
mum 
during 

6 
Years. 

monia. 
Aver- 
age for 

5 
Yean. 

Athol 

Bttckman  Brook  Reservoir,  . 

.0282 

.0408 

.0666 

.0076 

.0088 

Northborough, 

Lower  reservoir,    . 

.0282 

.0888 

.0686 

.0046 

.0043 

North  Brookfidd,  . 

DoanePond, 

.0288 

.0808 

.0844 

.0049 

.0060 

Lynn,      .... 

Walden  Reservohr, 

.0236 

.0288 

.0872 

.0040 

.0071 

Waylandf 

Snake  Brook  Reservoir. 

.0280 

.0329 

.0482 

.0039 

.0060 

Brockton, 

Salisbury  Brook  Reservoir,  . 

.0242 

.0328 

.0380 

.0051 

.0020 

Cambridge,     . 

Lynn,     .... 

Lower  Hobbs  Brook  Reser- 
voir. 
Hawkes  Reservoir, 

.0247 
.0268 

.0304 
.0882 

.0328 
.0528 

.0042 
.0038 

.0032 
.0040 

Southbridge,  . 
Winchester,     . 

Hatchet    Brook     Reservoir 

No.  4. 
Middle  Reservoir, 

.0276 
.0278 

.0626 
.0301 

.0680 
.0468 

.0081 
.0063 

.0094 
.0070 

Cambridge,     . 

Fresh  Pond 

.0281 

.0464 

.0498 

.0097 

.0087 

Leominster,    . 

Haynes  Reservoir, 

.0810 

.0482 

.0662 

.0088 

.0070 

North  Brookfield,  . 

North  Pond, 

.0812 

.0428 

.0676 

.0098 

.0000 

Rookport, 

Cape  Pond,  .... 

.0826 

.0676 

.0904 

.0122 

.0074 

Cambridge,     . 

Lynn,      .... 

Upper  Hobbs  Brook  Reser- 
voir. 
Saugus  River, 

.0827 
.0886 

.0404 
.0681 

.0494 
.0684 

.0072 
.0034 

.0041 
.0067 

Salem 

Longham  Reservoir,     . 

.0846 

.0661 

.0766 

.0082 

.0108 

Atbol,     .... 

Phillipeton  Reservoir,  . 

.0408 

.0700 

.0908 

.0168 

.0090 

In  the  foregoing  table,  of  the  first  34  waters  in  which  the  average 
albuminoid  ammonia  has  been  less  than  .0100  of  a  part  in  100,000,  21 
are  streams,  3  are  natural  ponds,  —  viz..  Lake  Pleasant  in  Montague, 
Jonathan  Pond  in  Wareham  and  Long  Pond  in  Falmouth,  —  and  10  are 
artificial  storage  reservoirs.  Of  the  artificial  storage  reservoirs,  the 
Fomer  Eeservoir  of  the  city  of  Holyoke,  the  Tillotson  Brook  Reservoir 
of  the  town  of  Westfield  and  the  reservoirs  of  the  towns  of  Hadley,  Hat- 
field, Williamsburg  and  Great  Harrington  are  very  small.  On  the  other 
hand,  among  the  21  waters  at  the  foot  of  the  list  having  an  average  of 
more  than  .0225  of  a  part  in  100,000  of  albuminoid  ammonia,  there  are 
no  streams  and  only  2  natural  ponds,  —  Cape  Pond  in  Kockport  and 
Fresh  Pond  in  Cambridge,  the  latter  being  supplied  chiefly  with  water 
from  the  Stony  Brook  watershed.    With  these  two  exceptions  all  are  stor- 
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age  reservoirs,  nearly  all  of  which  were  formed  by  the  flooding  of  areas 
from  which  the  soil  and  organic  matters  were  not  removed.  For  con- 
venience in  comparison  this  table  has  been  subdivided  into  three  classes, 
streams,  lakes  and  ponds,  and  artificial  storage  reservoirs. 


Tabids  No.  5.  —  AUmminoid  Ammonia  and  Free  Ammonia  in  the  Water  of 
StreamSy  arranged  in  Order  of  AUmminoid  Ammonia, 

[Parts  in  100,000.] 


Albuminoid  Ammomia. 

Free 

Source. 

TOTAJ«. 

Sus- 
pended. 
Avei^ 
age  for 

5 
Yean. 

Am- 

Crrr o»  Towx. 

Average 

for  6 

Yeaia. 

Average 

of  Max- 

imum 

for  5 

Years. 

Maxi- 

mum 

5 
Years. 

monia. 
Aver- 
age for 

5 
Years. 

Cheshire, 

Kitchen  Brook,     . 

.0084 

.0088 

.0084 

.0007 

.0008 

Great  Barrington,  . 

Oreen  Rirer, 

.0084 

.0046 

.0062 

.0005 

.0013 

Bkndfwd, 

FVealand  Brook,    . 

.0035 

.0035 

.0052 

- 

.0004 

Adama,   .... 

BaaMtt  Brook.      . 

.0088 

.0047 

.0060 

.0003 

.0012 

Deerfield. 

Roaring  Brook,     . 

.0038 

.0064 

.0116 

.0003 

.0009 

Cheahire, 

Thunder  Brook,    . 

.0043 

.0048 

.0090 

.0007 

.0011 

Weet  Springfield,    . 

Bear  Hole  Brook,  filtered,    . 

.0048 

.0078 

.0090 

- 

.0009 

Chioopee. 

Morton  Biook, 

.0044 

.0059 

.0110 

.0009 

.0011 

Pittafield« 

Hathaway  Brook, 

.0048 

.0063 

.0094 

.0006 

.0007 

Northampton, 

Weat  Brook 

.0054 

.0100 

.0116 

.0006 

.0008 

Longmeadow, 

Cooley  Brook, 

.0056 

.0066 

.0082 

.0011 

.0016 

Cheater 

Austin  Brook, 

.0057 

.0058 

.0092 

.0004 

.0010 

Huntington,   . 

Cold  Brook 

.0050 

.0088 

.0142 

.0006 

.0007 

Pittsfield, 

MiU  Brook 

.0000 

.0103 

.0166 

.0008 

.0009 

MtUocd,  .... 

Charles  River,  filtered. 

.0071 

.0094 

.0110 

- 

.0010 

Stooghton,      . 

Muddy  Pond  Brook,    . 

.0072 

.0100 

.0182 

- 

.0007 

North  Adama, 

Broad  Brook, 

.0074 

.0122 

.0146 

.0009 

.0026 

Plttafidd, 

Saoket  Brook, 

.0080 

.0095 

.0168 

.0016 

.0018 

Adama,  .... 

Dry  Brook,   .        .        .        . 

.0083 

.0101 

.0120 

.0011 

.0014 

Aahfiald, 

Bear  Swamp  Brook,     . 

.0007 

.0163 

.0304 

.0010 

.0015 

lAwrenoe, 

Merrimack  River,  filtered,    . 

.0097 

.0120 

.0135 

- 

.0047 

Eaathampton, 

Baasett  Brook, 

.0105 

.0131 

.0176 

.0018 

.0014 

Hudaon, 

Foflgate  Brook, 

.0115 

.0153 

.0170 

.0011 

.0040 

Chkopee, 

Cooley  Brook, 

.0118 

.0156 

.0300 

.0036 

.0012 

PSttafield. 

Aahley  Brook, 

.0125 

.0168 

.0182 

.0017 

.0028 

Lee.        ...        . 

Basin  Pond  Brook, 

.0126 

.0206 

.0316 

.0024 

.0031 

Springfield,     . 

Ludlow  Canal, 

.0149 

.0272 

.0324 

.0020 

1     .0020 

Lynn 

Saugus  River, 

.0335 

.0531 

.0684 

.0034 

.0057 
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Table  No.  6.  —  Albumitund  Ammonia  and  Free  Ammonia  in  the  Water  of 
Lakes  and  Ponds,  arranged  in  Order  of  Albuminoid  Ammonia. 

[PntM  in  100,000.1 


^^ 

Albuminoid  Ammonia. 

Free 
Am- 

Source. 

TOTAL. 

Sus- 
pended. 
Aver- 
age for 

5 
Years. 

CiTT  OB  Town. 

Average 

for  5 

Years. 

Average 
of  Max- 
imum 
for  5 
Years. 

Maxi- 
mum 
during 

Years. 

monia. 

Av«r^ 

age  for 

5 
Yeara. 

Waieham, 

Jonathan  Pond,    . 

.0083 

.0107 

.0124 

.0012 

.0011 

Hontaguei 

Lake  Pleasant,      . 

.0084 

.0110 

.0182 

.0016 

.0024 

Falmouth, 

Long  Pond, 

.0096 

.0115 

.0126 

.0013 

.0009 

Holden,  . 

Muschopauge  Lake, 

.0112 

.0132 

.0156 

.0016 

.0019 

Haynard, 

White  Pond, . 

.0112 

.0135 

.0180 

.0013 

.0011 

Fitohbuig, 

Meetinghouse  Pond, 

.0118 

.0153 

.0166 

.0019 

.0030 

Hingfaam, 

Accord  Pond, 

.0122 

.0160 

.0266 

.0017 

.0014 

Brockton, 

Silver  Lake,  . 

.0125 

.0179 

.0240 

.0023 

.0015 

Peabody, 

Spring  Pond, 

.0127 

.0168 

.0208 

.0027 

.0081 

Concord, 

Sandy  POnd,. 

.0130 

.0188 

.0224 

.0035 

.0013 

Plymouth, 

Great  South  Pond, 

.0130 

.0187 

.0260 

.0020 

.0014 

Fitchburg,      , 

Waohusett  Lake,  . 

.0142 

.0188 

.0224 

.0031 

.0025 

Plymouth, 

Little  South  Pond, 

.0148 

.0202 

.0222 

.0026 

.0013 

Andover, 

Haggett's  Pond,    . 

.0140 

.0171 

.0186 

.0013 

.0013 

Manchester,    , 

Gravel  Pond, 

.0151 

.0231 

.0290 

.0019 

.0015 

Spencer,. . 

Shaw  Pond,  . 

.0161 

.0227 

.0496 

.0013 

.0025 

Hudson, 

Gates  Pond,  . 

.0153 

.0185 

.0202 

.0028 

.0028 

Abington, 

Big  Sandy  Pond,  . 

.0156 

.0186 

.0210 

.0020 

.0025 

HaverhiU,       . 

Lake  Saltonstall,  . 

.0157 

.0206 

.0294 

.0023 

.0020 

Taunton, 

Elder's  Pond, 

.0157 

.0191 

.0198 

.0021 

.0015 

Haverhill, 

KenoEa  Lake, 

.0160 

.0200 

.0212 

.0023 

.0022 

Haverhill, 

Crystal  Lake. 

.0161 

.0192 

.0214 

.0018 

.0019 

Norwood, 

Buckmaster  Pond, 

.0163 

.0218 

.0238 

.0039 

.0110 

HaverhiU,       . 

Pentucket  Lake,  . 

.0168 

.0205 

.0242 

.0027 

.0016 

Peabody, 

Brown's  Pond, 

.0163 

.0251 

.0888 

.0030 

.0020 

Gardner, 

Crystal  Lake, 

.0167 

.0224 

.0282 

.0022 

.0024 

Peabody. 

Suntaug  Lake, 

.0167 

.0236 

.0300 

.0029 

.0030 

Pittsfield, 

Ashley  Lake, 

.0168 

.0211 

.0240 

.0020 

.0081 

Haverhill, 

Johnson's  Pond,    . 

.0160 

.0197 

.0300 

.0019 

.0018 

Nantucket, 

Wannacomet  Pond, 

.0160 

.0258 

.0440 

.0055 

.0026 

Weymouth, 

Great  POnd,  . 

.0174 

.0211 

.0264 

.0030 

.0032 

Taunton. 

AsMwompsett  Pond,    . 

.0175 

.0200 

.0210 

.0025 

.0022 

North  Andover, 

Great  Pond,  . 

.0176 

.0213 

.0230 

.0022 

.0028 
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Tabus  No.  6.  —  Albuminoid  Ammonia  and  Free  Ammonia  in  the  Water  of 

Lakes  and  Ponds,  etc,  —  Concluded. 

IPttrte  in  100,000.] 


Source. 

AlBTTMINOID  AMlfONIA. 

Free 
Am- 

• 

TOTAL. 

Sus- 
pended. 
Avei^ 
age  for 

5 
Years. 

CiTT  OB  TOWK. 

Averace 

for  5 

Years. 

Average 
of  Max- 
imum 
for  6 
Years. 

Maxi- 
mum 
during 

5 
Years. 

monia. 
Aver- 
age for 

5 
Years. 

FsUBiTer,      . 

North  Watuppa  Lake.  . 

.0177 

.0202 

.0214 

.0028 

.0019 

Baadolph,      . 

Great  Pond 

.0178 

.0219 

.0306 

.0020 

.0018 

XevBedlbrd. 

Little  Quittacas  Pond, . 

.0170 

.0218 

.0260 

.0025 

.0025 

Spriivfield.     . 

Five  MUe  Pond,    . 

.0182 

.0240 

.0256 

.0028 

.0042 

Spnngfieldt 

Loon  Pond,  .... 

.0186 

.0246 

.0878 

.0032 

.0020 

DuTcn. 

Middleton  Pond,  . 

.0186 

.0218 

.0244 

.0023 

.0018 

IbilborouKh, . 

LakeWiUiams.      . 

.0187 

.0219 

.0268 

.0028 

.0028 

ft__        *             ^»       m     • 

ChapinPond, 

.0189 

.0280 

.0312 

.0044 

.0025 

Wakcfidd,       . 

Crsrstal  Lake. 

.0191 

.0257 

.0313 

.0038 

.0041 

New  Bedford, 

Great  Quittacas  Pond, 

.0193 

.0243 

.0312 

.0021 

.0024 

Stockbridce.   . 

LakeAveric. 

.0206 

.0284 

.0374 

.0049 

.0036 

SUon,     .... 

Wenham  Lake, 

.0218 

.0347 

.0560 

.0051 

.0064 

Xctzopolitmn  Water  Dia- 

xntU 
CBBbfidBe. 

Lake  Cochituate,  . 

Fresh  Pond 

.0221 
.0281 

.0353 
.0454 

.0464 
.0498 

.0049 
.0097 

.0029 
.0087 

Sockport. 

Cape  Pond,  .        .        .        . 

.0336 

.0575 

.0904 

.0122 

.0074 

Table  No.  7.  —  Al 

l>uminoid  Ammonia  ati 

id  Free 

Ammonia  in 

the  Wi 

Iter  of 

Storage  Rese 

TvoirSf  arranged  in  Orde 

r  of  Alb 

uminoid  Amrm 

mia. 

{Parts  in  100.( 

300.] 

CiTT  OB  TOWX. 


Source. 


Albuiiinoid  Ammonia. 


TOTAL. 


Average 

for  5 

Years. 


Average 
of  Max- 
imum 
for  5 
Years. 


Maxi- 
mum 
during 

5 
Years. 


Sus- 
pended. 
Aver- 
age for 

5 
Years. 


HatfieU, 
Gnenfield,      . 
North  Adams. 
WtRiamshurg, 
Grecttfietd,      . 


n. 


Running  Gutter  Brook  Res- 
ervoir. 

Glen  Brook  lower  reser- 
voir. 

Notch  Brook  Reservoir, 

Reservoir,  .... 
Glen  Brook  upper  reservoir, 
Tillotson  Brook  Reservoir,  . 
East  Mountain  Reservoir,    . 


.0057 

.0103 

.0228 

.0077 

.0128 

.0164 

.0078 

.0149 

.0286 

.0080 

.0131 

.0212 

.0081 

.0117 

.0154 

.0083 

.0132 

.0180 

.0086 

.0122 

.0168 

.0010 
.0016 
.0020 
.0011 
.0019 
.0015 
.0020 


Free 
Am- 
monia. 
Aver- 
age for 

5 
Years. 


.0012 
.0025 
.0034 
.0027 
.0023 
.0021 
.0040 
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Table  No.  7.  —  Albuminoid  Ammonia  and  Free  Ammonia  in  the  Water  of 

Storage  Reservoirs,  etc.  —  Continued. 

IParts  in  100,000.] 


Albuminoid  Ammonia. 

Free 

■ 

Source. 

TOTAL. 

Sus- 
pended. 
Avei^ 
age  for 

5 
Years. 

Am- 

• 

ClTT  OB  TOWK. 

Average 

for  5 

Years. 

Average 
of  Max- 
imum 
for  5 
Years. 

Maxi- 
mum 
during 

Years. 

1  monia. 
Aver- 
age for 

Yean. 

Hadley.  .... 

Hart's  Brook  Reservoir, 

.0088 

.0340 

.0328 

.0024 

.0022 

Northampton, 

Mountain  Street  Reservoir,  . 

.0088 

.0133 

.0216 

.0019 

.0012 

Holyolce, 

Fomer  Reservoir, . 

.0009 

.0145 

.0170 

.0014 

.0016 

Lee, 

Codding  Brook  lower  reser- 

.0104 

.0144 

.0178 

.0012 

.0026 

Amherst, 

voir. 
Amethj^t  Brook  Reservoir, . 

.0100 

.0157 

.0188 

.0027 

.0016 

Dalton,  . 

Egypt  Brook  Reservoir, 

.0118 

.0188 

.0224 

.0020 

.0034 

Lenox,    . 

Reservoir,     .        .        .        . 

.0117 

.0162 

.0194 

.0023 

.0018 

South  Hadley, 

Buttery  Brook  Reservoir,    . 

.0117 

.0202 

.0352 

.0036 

.0066 

Worcester, 

Lower  Holden  Reservoir,     . 

.012S 

.0160 

.0190 

.0022 

.0019 

Worcester, 

Upper  Holden  Reservoir,     . 

.012S 

.0163 

.0190 

.0025 

.0020 

Northampton, 

Middle  Reservoir.         .        . 

.0127 

.0216. 

.0308 

.0024 

.0020 

Metropolitan  Water  Dis- 
trict. 
Worcester, 

Wachusett  Reservoir,    . 
Leicester  Reservoir, 

.0130 
.0138 

.0220 
.0169 

.0280 
.0186 

.0025 
.0019 

.0022 
.0038 

Metropolitan  Water  Dis- 
trict. 

Metropolitan  Water  Dis- 
trict. 

Worcester, 

Sudbury  Reservoir, 
Mann  Reservoir,  . 

.0140 
.0148 
.0148 

.0187 
.0196 
.0214 

.0218 
.0242 
.0276 

.0024 
.0031 
.0082 

.0082 
.0026 
.0017 

Westfield, 

Tekoa  Reservoir,  . 

.0140 

.0230 

.0270 

.0024 

.0024 

West  Springfield,    . 

Darby  Brook  Reservoir, 

.0161 

.0208 

.0310 

.0061 

.0066 

Leominster,    . 

Fall  Brook  Reservoir,  . 

.OlM 

.0202 

.0234 

.0033 

.0017 

Palmer,  .... 

Lower  reservoir,    . 

.0154 

.0222 

.0300 

.0038 

.0025 

Worcester, 

Kent  Reservoir,    . 

.0155 

.0200 

.0216 

.0030 

.0017 

Gloucester,     . 

Haskell  Brook  Reservoir,     . 

.0157 

.0190 

.0208 

.0025 

.0005 

Northbridge.  . 

Cook  Allen  Reservoir,  . 

.0165 

.0252 

.0408 

.0033 

.0031 

Ipswich, .... 

Dow's  Brook  Reservoir, 

.0170 

.0221 

.0270 

.0026 

.0023 

Gloucester,     . 

Dike's  Brook  Reservoir, 

.0172 

.0208 

.0256 

.0031 

.0029 

Winchester,     . 

South  Reservoir,  . 

.0175 

.0214 

.0270 

.0035 

.0068 

Metropolitan  Water  Dis- 
trict. 
Fitchburg,      . 

.  Hopkinton  Reservoir,  . 
Scott  Reservoir,    . 

.0178 
.0179 

.0220 
.0279 

.0242 
.0464 

.0022 
.0049 

.0020 
.0049 

Winchester,     . 

North  Reservoir,  . 

.0186 

.0237 

.0278 

.0084 

.0041 

Leominster,    . 

Morse  Reservoir,  . 

.0189 

.0288 

.0356 

.0038 

.0032 

Worcester, 

Bottomly  Reservoir.     . 

.0190 

.0238 

.0336 

.0030 

.0031 

Metropolitan  Water  Dis- 
trict. 

Ashland  Reservoir, 

.0197 

.0241 

.0264 

.0024 

.0024 

No.  34.]      EXAMINATION  OF  WATER  SUPPLIES. 


211 


Table  No.  7.  —  AUmminaid  Ammonia  and  Free  Ammonia  in  the  Water  of 

Storage  Reservoirs,  etc.  —  Concluded. 

[Parts  in  100,000.) 


Source. 

Albuminoid  Aiiiionia. 

1 

1       ts 

TOT4.L. 

Sua- 
pended. 
Aver- 
age for 

Yean. 

Free 

Am- 

CrtT OB  Town. 

Average 

for  6 

Yean. 

Average 
of  Max- 
imum 
for  ft 
Yean. 

Maxi- 
mum 

during 

Yean. 

monia. 
'   Aver- 
age for 

Yeara. 

Bane.      .... 

Reaervoir.     .... 

.0107 

.0278 

.0824 

.0042 

.0028 

Holyoke. 

Wright  and  Aahley  Pond,    . 

.0108 

.0818 

.0360 

.0035 

.0044 

Gknioeeter, 

Wallace  Reaeryoir, 

.0201 

.0236 

.0833 

.0046 

.0024 

Lee.         ...        . 

Codding  Brook  upper  reeer 

.0203 

.0837 

.0476 

.0040 

.0042 

Weetfield. 

voir. 
Montfomeiy  Reaervoir, 

.0210 

.0330 

.0362 

.0049 

,    .0041 

Metropolitan  Water  Dia- 

trirt. 
Cambridge.     . 

Stony  Brook  Reaenroir, 

.0212 
.0213 

.0308 
.0268 

.0848 
.0282 

.0024 
.0037 

.0031 
.0030 

Lynn.     .... 

Breed'a  Reaenroir, 

.0213 

.0204 

.0376 

.0035 

.0045 

HaverhiU.       . 

MiUvale  Reeervoir,       .        . 

.0217 

.0272 

.0310 

.0088 

.0030 

8prii«field«     .        .        . 

Ludlow  Reeervoir, 

.0217 

.0487 

.0960 

.0072 

.0030 

Southbridge.  . 
Holyoke. 

Hatchet    Brook     Reaervoir 

No.  3. 
High  Service  Reaervoir, 

.0218 
.0222 

.0844 
.0331 

.0424 
.0406 

.0064 
.0043 

1     .0037 
'     .0028 

Sooth  Hadley. 

Leaping  Well  Reaervoir. 

.0222 

.0376 

.0536 

.0092 

.0063 

Mariboioagh, . 

M  illham  Brook  Reaervoir.    . 

.0224 

.0200 

.0338 

.0046 

.0043 

lomn,     .... 

Birch  Reeervoir,   . 

.0230 

.0303 

.0340 

.0047 

1    .0068 

Hblyoke. 

Whiting  Street  Reeervoir,     . 

.0231 

.0381 

.0728 

.0068 

.0040 

Athol     .... 

Buekman  Brook  Reeervoir. . 

.0232 

.0406 

.0566 

.0076 

'     .0033 

Northbofoogh, 

Lower  reaervoir,    . 

.0232 

.0338 

.0536 

.0046 

.0043 

North  Biookfield.  . 

Doane  Pond, 

.0233 

.0803 

.0344 

.0049 

.0050 

Lynn,     .... 

Walden  Reeervoir, 

.0233 

.0288 

.0372 

.0040 

.oon 

Wayland, 

Snake  Brook  Reaervoir. 

.0239 

.0329 

.0432 

.0039 

.0056 

Brockton. 

Saliabury  Brook  Reeervoir,  . 

.0242 

.0828 

.0380 

.0051 

.0026 

Cambridge.     . 

Lower  Hobbe  Brook  Reeer- 

■ 

.0247 

.0304 

.0328 

.0042 

.0032 

Lynn.     .... 

voir. 
Hawkea  Reaervoir. 

.0238 

.0382 

.0528 

.0033 

.0049 

Southbridge,  . 

Hatchet    Brook     Reaervoir 

No.  4. 
Middle  Reeervoir,         .        . 

.0276 

.0626 

.0630 

.0081 

.0004 

Wiaeheeter.     . 

.0278 

.0391 

.0468 

.0063 

.0070 

V       • 

Haynee  Reaervoir, 

.0310 

.0432 

.0562 

.0088 

'     .0076 

North  Biookfield.  . 

North  Pond, 

.0812 

.0428 

.0576 

.0098 

.0060 

Cambridge.     . 

Upper  Hobbe  Brook  Reeer- 

.0327 

.0404 

.0494 

.0072 

.0041 

Salem 

voir* 
Longham  Reaervoir,      . 

.0345 

.0661 

.0755 

.0082 

.0103 

Athol     .... 

PhilUpeton  Reeervoir,  . 

.0408 

.0790 

.0906 

.0158 

.0096 
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Free  Ammonia  in  Surface  Waters. 

The  quantity  of  free  ammonia  present  in  the  various  surface-water 
supplies  of  the  State  is  for  the  most  part  small,  and  its  presence  is  due 
to  various  causes.  It  is  a  characteristic  ingredient  of  sewage,  and  in 
sewage-polluted  waters  it  is  present  in  large  quantities,  but  free  ammonia 
is  a  product  of  decay,  and  there  are  many  conditions  which  cause  its  de- 
velopment or  disappearance  in  surface  waters.  Some  of  the  deeper  lakes 
and  ponds  show  a  decided  increase  in  free  ammonia  in  the  late  fall  or 
early  winter,  due  to  the  accumulation  of  ammonia  during  the  warm 
weather  in  the  lower  stagnant  layers,  which  is  distributed  throughout  the 
water  as  the  coming  of  cold  weather  puts  these  deeper  layers  into  circu- 
lation. In  ponds  and  reservoirs  in  which  there  are  excessive  growths  of 
organisms,  such  for  example  as  Cape  Pond  at  Rockport,  Hatchet  Brook 
Reservoir  at  Southbridge,  Phillipston  Reservoir  at  Athol  and  Longham 
Reservoir  at  Salem,  free  ammonia  is  present  frequently  in  large  quanti- 
ties. The  quantity  of  free  ammonia  present  in  the  various  surface-water 
supplies  is  given  in  Table  No.  8,  and  the  quantity  in  streams,  ponds  and 
storage  reservoirs  separately  is  given  in  tables  Nos.  9,  10  and  11. 


Table  No.  8.  —  Free  Ammonia  in  Surface  Waters, 

[Parts  in  100,000.) 


Blandford,  f^eeland  Brook,  .    .0004 

Huntington,  Ck)ld  Brook, 0007 

Pittsfidd,  Hathaway  Brook 0007 

Stoughton,  Muddy  Pond  Brook,  .    .0007 

Cheflhire,  Kitchen  Brook, 0008 

Northampton,  West  Brook,  .    .0008 

Deerfield,  Roaring  Brook, 0009 

Falmouth,  Long  Pond, 0009 

Pittsfield,  Mill  Brook 0009 

West  Springfield,  Bear  Hole  Brook,  filtered ,    .  0009 

Chester,  Austin  Brook, 0010 

Milford,  Charles  River,  filtered 0010 

Cheshire,  Thunder  Brook 0011 

Chioopee,  Morton  Brook, 0011 

Mayuard,  White  Pond, 0011 

Wareham,  Jonathan  Pond, 0011 

Adams,  Bassett  Brook 0012 

Chioopee,  Cooley  Brook 0012 

Hatfield,  Running  Gutter  Brook  Reservoir,    .  0012 
Northampton,  Mountain  Street  Reservoir,    .0012 


Andover,  Hsggett's  Pond, 0013 

Concord,  Sandy  Pond, 0013 

Great  Barrington,  Green  River,  .  .    .0013 

Plymouth,  Little  South  Pond,    .  .    .0013 

Metropolitan  Water  District,  tap  in  Revere,    .0014 
Metropolitan  Water  District,  tap  in  Quincy,    .  0014 

Adams,  Dry  Brook 0014 

Easthampton,  Bassett  Brook,  .    .0014 

Hingham,  Accord  Pond 0014 

Plymouth,  Great  South  Pond 0014 

.0015 
0015 

Brockton,  Silver  Lake, OOIS 

Manchester,  Gravel  Pond 0015 

Springfield,  Ludlow  Basin, 0015 

Taunton,  Elder's  Pond, 0015 

Amherst,  Amethyst  Brook  Reservoir,        .    .0016 

Haverhill,  Pentucket  Lake 0016 

Holyoke,  Fomer  Reservoir,  .    .0016 

Longmeadow,  Cooley  Brook,  .    .0016 


Metropolitan  Water  District,  tap  in  State 

House. 
Ashfield,  Bear  Swamp  Brook, 
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Table  No,  8.  —  Free  Ammonia 

[Parts  in 

Leominster,  Fall  Brook  Reeervoir.  .    .0017 

Worcester,  Kent  Reaenroir.  .     .0017 

Worcester,  Mann  Resenroir,  .    .0017 

Danvers,  Middleton  Pond 0018 

Haverhill,  Johnson's  Pond,  .    .0018 

Lenox,  reservoir, 0018 

Pittsfield,  Saelcet  Brook 0018 

Randolph,  Great  Pond, 0018 

Metropolitan  Water  District,  Spot  Pond.    .    .0019 

Fall  River,  North  Watuppa  Lake,  .    .0010 

Haverhill,  Crystal  Lake 0019 

Holden,  Muaehopauge  Lake 0019 

Worcester,  Lower  Holden  Reservoir,  .        .    .0010 

Metropolitan  Water  District.  Weston  Res-    .0030 

ervoir. 
Haverhill,  Lake  Saltonstall,  .    .0030 

Northampton,  Middle  Reservoir,  .     .0020 

Peabody,  Brown's  Pond 0020 

Springfield,  Ludlow  Canal, 0020 

Springfield,  Loon  Pond, 0020 

Worcester,  Upper  Holden  Reservoir,  .        .    .0020 

Westfield,  Tillotaon  Brook  Reservoir.         .    .0031 

Metropolitan   Water    District,    Wachusett    .0022 

Reservoir. 
Hadley,  Hart's  Brook  Reservoir.  .    .0022 

Haverhill.  Kenosa  Lake, 0022 

Taunton,  Aasawompeett  Pond,    .  .    .0022 

Greenfield,  Glen  Brook  upper  reservoir,     .    .0023 

Ipswich.  Dow's  Brook  Reservoir.  .    .0023 

North  Andover,  Great  Pond,  .    .0033 

Meteopolitan  Water  District.  AsUand  Res-    .0024 

ervoir. 
Metropolitan  Water  District,  Chestnut  Hill    .0024 

Eleeervoir. 
Dalton.  Egypt  Brook  Reservoir,  .    .0024 


Gardner,  Crystal  Lake, 
Giouceeter,  Wallace  Reeervoir,    . 
Slontasue,  Lake  Pleasant,    . 
New  Bedford,  Great  Quittacaa  Pond, 
Westfield,  Tekoa  Reservoir, 
Abington,  Big  Sandy  Pond, 
Fitchburg.  Wachusett  Lake. 
Greenfield,  Glen  Brook  lower  reservoir, 
New  Be<iford,  Little  Quittacaa  Pond. 


.0024 
.0024 
.0024 
.0024 
.0024 
.0025 
.0025 
.0025 
.0026 


in  Surface  Waters  —  Continued. 

100,000.] 

Palmer,  lower  reservoir. 0025 

Spencer.  Shaw  Pond, 0025 

Springfield.  Chapin  Pond, 0025 

Metropolitan  Water  District,  Framingham    .0026 

Reservoir  No.  3. 
Brockton,  Salisbury  Brook  Reservoir,        .    .0026 

Lee.  Codding  Brook  lower  reservoir.  .        .    .0026 

Nantucket.  Wannaoomet  Pond.  .  .    .0026 

North  Adams.  Broad  Brook 0026 

Williamsburg,  reservoir. 0027 

Barre,  reservoir, 0028 

Holsroke.  High  Service  Reservoir.  .    .0028 

Hudson,  Gates  Pond. 0028 

Marlborough.  Lake  Williams 0028 

Pittsfield.  Ashley  Brook 0028 

Metropolitan    Water    District,  Hopkinton    .0029 

Reservoir. 
MetropoliUn  Water  District.  Lake  Cochitu-    . 0029 

ate. 
Gloucester.  Dike's  Brook  Reservoir,  . 


Cambridge.  Stony  Brook  Reservoir. 
Fitchburg.  Meetinghouse  Pond,  . 
Haverhill.  Millvale  Reservoir,     . 
Peabody,  Suntaug  Lake, 
Springfield,  Ludlow  Reservoir.    . 


Metropolitan  Water  District,  Framingham    .0031 

Reservoir  No.  2. 
Lee,  Basin  Pond  Brook, 


Northbridge.  Cook  Allen  Reservoir, 
Pittsfield,  Ashley  Lake, 
Worcester,  Bottomly  Reservoir,  . 


.0029 
.0030 
.0030 
.0030 
.0030 
.0030 


0031 
0031 
0031 
0031 


Metropolitan     Water     District.     Sudbury    .0032 

Reservoir. 
Cambridge,  Lower  Hobbs  Brook  Reservoir.    .0032 

Leominster.  Morse  Reservoir,  .    .0032 

Weymouth,  Great  Pond 0O32 

Athol,  Buckman  Brook  Reservoir,  .    .0033 

North  Adams,  Notch  Brook  Reservoir,      .    .0034 

Stockbridge,  Lake  Averic 0036 

Southbridge,    Hatchet    Brook    Reservoir    .0037 

No.  3. 
Worcester,  Leicester  Reservoir,    .  .    .0038 

Great  Barrington,  East  Mountain  Reser-    .0040 

voir. 
Holyoke,  Whiting  Street  Reservoir,    .        .    .0040 

Hudson,  Fosgate  Brook, 0040 

Cambridge,  Upper  Hobbs  Brook  Reservoir,    .0041 
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Table  No.  8.  —  Free  Ammonia  in  Surface  Waters  —  Concluded. 

{Parte  in  100,000.] 


Wakefield,  Crystal  Lake 0041 

Weetfield,  Montgomery  Reservoir,  .    .0041 

Winchester,  North  Reservoir,  .    .0041 

Lee,  Codding  Brook  upper  reservoir,  .       .    .0042 
Springfield,  Five  Mile  Pond.  .    .0042 

Marlborough,  Millham  Brook  Reservoir,  .    .0043 

Northborough.  lower  reservoir 0043 

Holyoke.  Wright  and  Ashley  Pond,    .        .    .0044 

Lynn.  Breed's  Reservoir, 0046 

Lawrence,  Merrimack  River,  filtered,         .    .0047 

Fitchburg,  Scott  Reservoir 0049 

Lynn,  Hawkes  Reservoir 0049 

North  Brookfield,  Doane  Pond 0050 

Wayland,  Snake  Brook  Reservoir,  .    .0056 

Lynn,  Saugus  River 0057 

Lsnon,  Birch  Reservoir, 0058 

North  Brookfield,  North  Pond 0060 


South  Hadley.  Leaping  Well  Reservoir,     . 
Salem,  Wenham  Lake,         .... 
South  Hadley,  Buttery  Brook  Reservoir.  . 
West  Springfield,  Darby  Brook  Reservoir, . 
Winchester,  South  Reservoir, 
Winchester.  Middle  Reservoir,     . 
Lynn,  Walden  Reservoir,     .... 
Rockport,  Cape  Pond,         .... 
Leominster,  Haynes  Reservoir,  . 
Peabody,  Spring  Pond,        .... 
Cambridge,  Fresh  Pond,      .... 


Southbridge,    Hatchet    Brook    Reservoir 

No.  4. 
Gloucester,  Haskell  Brook  Reservoir, 

Athol,  Phillipston  Reservoir, 

Salem,  Longham  Reservoir, 

Norwood,  Buckmaster  Pond, 


.0063 
.0064 
.0066 
.0066 
.0068 
.0070 
.0071 
.0074 
.0076 
.0081 
.0087 
.0094 
.0096 
.0096 
.0103 
.0110 


Table  No,  9.  —  Free  Ammonia  in  ihe  Water  of  Streams. 

[Parte  in  100.000.) 


Blandford,  Freeland  Brook,  .    .0004 

Huntington,  Cold  Brook 0007 

Pittsfield,  Hathaway  Brook,  .    .0007 

Stoughton,  Muddy  Pond  Brook 0007 

Cheshire,  Kitchen  Brook 0008 

Northampton,  West  Brook,  .    .0008 

Deerfield,  Roaring  Brook 0009 

Pittsfield,  MiU  Brook 0009 

West  Springfield,  Bear  Hole  Brook,  filtered,    .  0009 

Chester,  Austin  Brook, 0010 

Milford,  Charles  River,  filtered,  .        .        .    .0010 

Cheshire,  Thunder  Brook, 0011 

Chicopee,  Morton  Brook 0011 

Adams,  Baasett  Brook, 0012 


Chicopee,  Cooley  Brook, 
Great  Barrington,  Green  River, 
Adams,  Dry  Brook, 
Easthampton,  Bassett  Brook, 
Ashfield,  Bear  Swamp  Brook, 
Longmeadow,  Cooley  Brook, 
Pittsfield,  Sacket  Brook,      . 
Springfield,  Ludlow  Canal,  . 
North  Adams,  Broad  Brook, 
Pittsfield.  Ashley  Brook,     . 
Lee,  Basin  Pond  Brook, 
Hudson,  Fosgate  Brook, 
Lawrence,  Merrimack  River,  filtered,  > 
Lynn,  Saugus  River,* .       .        .       • 


.0012 
.0013 
.0014 
.0014 
.9015 
.0015 
.0018 
.0020 
.0026 
.0028 
.0031 
.0040 
.0047 
.0057 


>  Probably  derived  in  part  from  the  pollution  of  the  river  water  by  sewage  and  in  part  fiom  ground 
water,  which  enters  the  filtered  water  well. 
I  Free  ammonia  due  to  sewage  pollution. 
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Table  No.  10.  —  Free  Ammonia 

IPartflin 

Falmouth,  Long  Pond* 0009 

Maynard.  White  Pond 0011 

Waieham,  Jonathan  Pond, 0011 

Andorer,  Hagcett'8  Pond 0013 

Concord,  Sandy  Pond, 0013 

Plymouth,  Little  South  Pond,    .  .    .0013 

Hingham,  Aeoord  Pond, 0014 

Plymouth,  Great  South  Pond 0014 

Brockton,  Sflver  Lake 0016 

MancheBter,  Gravel  Pond, 0016 

Taunton,  Elder's  Pond, 0015 

HaverhlU,  Pentucket  Lake, 0016 

Danvers,  Middleton  Pond 0018 

Haverhill,  Johnson's  Pond 0018 

Randolph,  Great  Pond, 0018 

Fall  River,  North  Watuppa  Lake.  .    .0019 

HaTcrhill.  Ctystal  Lake, 0019 

Holden,  Musehopauge  Lake 0019 

HaTerhQl,  Lake  Saltonstall,  .    .0020 

Peabody,  Brown's  Pond, 0020 

Springfield,  Loon  Pond, 0020 

Haverhill,  Eenosa  Lake, 0022 

Taunton,  Assawompsett  Pond,   .               .    .0022 
North  Andover,  Great  Pond 0023 


in  the  Water  of  Lakes  and  Ponds. 

100,000.] 

Gardner,  Crystal  Lake 0024 

Montague.  Lake  Pleasant 0024 

New  Bedford,  Great  Quittaeas  Pond.         .    .0024 

Abington,  Big  Sandy  Pond 0026 

FitGhburg.  Wachusett  Lake 0026 

New  Bedford.  Little  Quittaeas  Pond,         .    .0026 

Speneer,  Shaw  Pond, 0026 

Springfield,  Chapin  Pond 0026 

Nantucket,  Wannaoomet  Pond.  .  .    .0026 

Hudson,  Gates  Pond 0028 

Marlborough,  Lake  Williams,      .  .    .0028 

0029 
0030 

Peabody,  Suntaug  Lake 0030 

Pittsfield.  Ashley  Lake, 0031 

Weymouth,  Great  Pond, 0032 

Stoekbridge,  Lake  Averic, 0030 

Wakefield,  Crystal  Lake, 0041 

Springfield.  Five  Mile  Pond 0042 

Salem,  Wenham  Lake, 0064 

Rockport,  Cape  Pond, 0074 

Peabody,  Spring  Pond. 0081 

Cambridge,  Fresh  Pond 0087 

Norwood.  Buckmaster  Pond,  .    .0110 


Metropolitan  Water  District,  Lake  Cochitu- 

ate. 
Fitchburg,  Meetinghouse  Pond,  . 


Table  No.  11.  —  Free  Ammonia  in  the  Water  of  Storage  Reservoirs. 

[Parts  in  100,000.) 


Hatfield.  Running  Gutter  Brook  Reservoir.     .  0012 

Northampton ,  Mountain  Street  Reservoir.    .0012 

Amherst,  Amethyst  Brook  Reservoir.         .    .0016 

Holyoke,  Fomer  Reeervoir 0016 

Leominster,  Fall  Brook  Reservoir,      .        .    .0017 

Woroester.  Kent  Reservoir 0017 

Worcester,  Mann  Reservoir,  .    .0017 

Lenox,  reservoir, 0018 

Worcester,  Lower  Holden  Reservoir,  .        .    .0019 

Northampton,  Middle  Reservoir,  .    .0020 

Woroestsr,  Upper  Holden  Reservoir,  .        .    .0020 

Weetfield,  Tillotson  Brook  Reeervoir,         .    .0021 

Metropolitan   Water    District,    Wachusett    .0022 
Reservoir, 


Hadley,  Hart's  Brook  Reservoir, 

Greenfield,  Glen  Brook  upper  reservoir, 

Ipswich,  Dow's  Brook  Reservoir, 

Metropolitan  Water  District,  Ashland  Res- 
ervoir. 
Dalton.  Egypt  Brook  Reservoir,  . 

Gloucester.  Wallace  Reservoir,    . 

Weetfield,  Tekoa  Reservoir, 

Greenfield.  Glen  Brook  lower  reservoir, 

Palmer,  lower  reservoir,       .... 


Metropolitan  Water  District,  Framingham 

Reservoir  No.  3. 
Brockton,  Salisbury  Brook  Reservoir, 

Lee,  Codding  Brook  lower  reservoir.  . 

Williamsburg,  reservoir,       .... 


.0022 
.0023 
.0023 
.0024 
.0024 
.0024 
.0024 
.0025 
.0026 
.0020 
.0026 
.0026 
.0027 


Table  No.  11.  —  Free  Ammonia  m  the  Water  of  Storage  Reservoirs  —  Concluded. 

[Parts  in  100,000.] 


Barre,  xeeervoir, 

Holyoke,  High  Service  Reservoir, 

Metropolitan  Water   Distriot,    Hopkinton 

Reservoir. 
Gloucester,  Dike's  Brook  Reservoir,  . 

Cambridge,  Stony  Brook  Reservoir,   . 

Haverhill,  Millvale  Reservoir,     . 

Springfield,  Ludlow  Reservoir,    . 

Metropolitan  Water  District,  Framingham 

Reservoir  No.  2. 
Northbridge,  Cook  Allen  Reservoir,   . 

Worcester,  Bottomly  Reservoir,  . 

Metroj^litan  Water  District,  Sudbury  Res- 
ervoir. 
Cambridge,  Lower  Hobbs  Brook  Reservoir, 

Leominster,  Morse  Reservoir, 

Athol,  Buckman  Brook  Reswvoir, 

North  Adams,  Notch  Brook  Reservoir, 

Southbridge,    Hatchet    Brook    Reservoir 

No.  3. 
Worcester.  Leicester  Reservoir,    . 


.0028 
.0028 
.0029 
.0029 
.0030 
.0030 
.0030 
.0031 
.0031 
.0031 
.0032 
.0032 
.0032 
.0033 
.0034 
.0037 
.0038 

Great  Barrington,  East  Mountain  Reservoir,  .0040 
Holyoke,  Whiting  Street  Reservoir.  .  .  .0040 
Cambridge,  Upper  Hobbs  Brook  Reservoir,  .0041 
Westfield,  Montgomery  Reservoir,  .     .0041 

Winchester,  North  Reservoir,  .     .0041 


Lee.  Codding  Brook  upper  reservoir,  .        .    .0042 
Marlborough.  Millham  Brook  Reservoir,     .    .0043 

NorthboroiMEh,  lower  reservoir 0043 

Holyoke,  Wright  and  Ashley  Pond.    .        .    .0044 

Lynn.  Breed's  Reservoir, 0045 

Fitchburg,  Scott  Reservoir 0049 

Lynn,  Hawkes  Reservoir 0049 

North  Brookfield,  Doane  Pond,  .  .    .OOSO 

Wayland,  Snake  Brook  Reservoir,  .    .0096 

Lynn,  Birch  Reservoir, 0O58 

North  Brookfield,  North  Pond 0060 

South  Hadley,  Leaping  Well  Reservoir,  .  .0063 
South  Hadley,  Buttery  Brook  Reservoir,  .  .0066 
West  Springfield,  Darby  Brook  Reservoir, .    .0066 

Winchester,  South  Reservoir 0068 

Winchester,  Middle  Reservoir,     .  .    .0070 

Lynn.  Walden  Reservoir, 0071 

Leominster,  Hajmes  Reservoir.   .  .    .0076 

OOM 
0095 

Athol,  Phillipston  Reservoir 0096 

Salem,  Longham  Reservoir,  .    .0103 


Southbridge,    Hatchet    Brook    Reservoir 

No.  4. 
Gloucester,  Haskell  Brook  Reservoir, 


Color  of  Surface  Waters. 

The  color  of  surface  waters  is  due  mainly  to  the  extraction  of  soluble 
coloring  matter  from  leaves,  grass,  peat,  etc.,  and  long  contact  with  veg- 
etable matter  in  swamps  imparts  to  some  of  the  waters  a  very  high  color. 
Many  of  the  surface  waters  used  as  sources  of  water  supply  in  the  State 
are  more  or  less  colored  by  vegetable  matter.  Waters  derived  from  steep 
watersheds,  such  as  those  of  the  mountain  streams  in  the  westerly  part 
of  the  State,  are  for  the  most  part  nearly  colorless,  as  are  also  the  waters 
of  streams  which  are  fed  largely  by  springs.  The  waters  of  some  ponds 
and  reservoirs,  though  receiving  through  their  tributary  streams  waters 
having  a  very  high  color,  are  nearly  colorless,  the  color  having  been  re- 
moved from  the  water  by  bleaching,  chiefly  due  to  exposure  to  sunlight 
for  a  long  period.  The  average  color  of  the  various  water  supplies  in  the 
State  during  the  past  five  years  is  given  in  Table  Xo.  12,  and  for  con- 
venience this  table  has  been  divided  so  as  to  show  the  comparative  color 
of  the  waters  of  streams,  natural  ponds  and  storage  reservoirs. 
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Table  No.  12.  —  Color  of  Surface  Waters. 

[Parte  in  100,000.] 


Plymonth.  Greftt  South  Pond,     .  .0.01 

Wawham,  Jonathan  Pond,     .  .0.01 

Gnat  Barrincton,  Green  River,    .  .0.02 

Plymouth,  Little  South  Pond.      .  .0.02 

Adams.  Baaeei  Brook 0.03 

ChMhire,  Kitchen  Brook 0.03 

FUmottth,  Long  Pond,  ....    0.03 

Cofkoord.  Sandy  Fond 0.04 

Pittflfield.  Hathaway  Brook,  .0.04 

Montague,  Lake  Pleasant 0.05 

Springfield,  Loon  Pond,  ....  0.05 
Cheihire,  Thunder  Biook,     .  .0.06 

North  Adams,  Notch  Brook  Reservoir,  .  0.06 
Pbabody.  Suntaug  Lake,  ....  0.06 
Springfield.  Cbapin  Pond,     .  .0.06 

West  Springfield,  Bear  Hole  Brook,  filtered,    0.06 

Bbndford.  Freeland  Brook 0.07 

Deerfield.  Roaring  Brook 0.07 

(^eenfield.  Glen  Brook  lower  reservoir,  .  0.07 
Bblden, Musehopauge  Lake,  .0.07 

Cbieopee. Morton  Brook,  ....  0.08 
Greenfield,  Glen  Brook  upper  reservoir,  .  0.08 
Haverhill.  Lake  Saltonstall, .  .0.08 

Loogmsadow,  Cooley  Brook,  .    0.08 

Speneer.  Shaw  Pond, 0.08 

Fhchbuig.  Meetinghouse  Pond,   .  .0.09 

Gardner.  Crystal  Lake,         ....    0.09 

Leaox.  reservoir 0.09 

Xantiieket,  Wannacomet  Pond,    .  .0.09 

Peahody,  Spring  Pond 0.09 

Wmehester,  North  Reservoir,  .    0.09 

Woreestcr,  Lower  Holden  Reservoir,  .  .0.09 
Ahington.  Big  Sandy  Pond, .  .0.10 

Holyoke,  Wright  and  Ashley  Pond,  .  .0.10 
Korthampfton,  Mountain  Street  Reservoir,  .  0.10 
Sooth  Hadley,  Leaping  Well  Reservoir.  .  0.10 
Springfield,  Five  Mile  Pond,  .0.10 

Bnwktoo.  Silver  Lake 0.11 

Gfeat  Barrington,  East  Mountain  Reservoir,  0.11 
Hstfield,  Running  Gutter  Brook  Reservoir.    0.11 


Holyoke,  Whiting  Street  Reservoir,  .    0.11 

Manchester,  Gravel  Pond,     .  .0.11 

Marlborough,  Lake  Williams,  .0.11 

Taunton,  Elder's  Pond 0.11 

Metropolitan  Water  District,  tap  in  Revere,     0.12 

Chester,  Austin  Brook,  .0.12 

Hadley,  Hart's  Brook  Reservoir, .  .0.12 

Hudson,  Gates  Pond 0.12 

Pittefield,  Sacket  Brook 0.12 

Metropolitan  Water  District,  Spot  Pond,    .    0.13 

Fitchburg,  Wachusett  Lake,  .0.13 

Haverhill,  Pent ucket  Lake,  .  :    0.13 

Leominster,  Fall  Brook  Reservoir,  .0.13 

Northampton,  West  Brook,  .  .0.13 

Stockbridge,  Lake  Averic,     .  .0.13 

Maynard,  White  Pond, 0.14 

Norwood,  Buokmaster  Pond,  .0.14 

Winchester,  South  Reeervoir,  .0.14 

Andover,  Haggett's  Pond,    .  .0.16 

Huntington,  Cold  Brook,  .0.15 

North  Andover,  Great  Pond,  .0.15 

Pittefield.  Mill  Brook, 0.15 

Worcester,  Upper  Holden  Reservoir,    .        .0.16 

Cambridge,  Lower  Hobbs  Brook  Reeervoir,    0.16 

Haverhill,  Johnson's  Pond,  .  .0.16 

Haverhill,  Kenosa  Lake,  .0.16 

Peabody,  Brown's  Pond,  .0.16 

Winchester,  Middle  Reservoir,  .0.16 

Metropolitan  Water  District,  Weston  Reser-    0.17 

voir. 
Fitchburg,  Scott  Reservoir 0.17 

South  Hadley,  Buttery  Brook  Reservoir,     .    0.17 

Worcester,  Kent  Reservoir 0 .  17 

Metropolitan    Water    District,    Wachusett  0.18 

Reservoir. 

Metropolitan  Water  District,  Framingham  0.18 

Reservoir  No.  3. 

Metropolitan  Water  District,  Tap  in  Quincy ,  0 .  18 

Barre,  reservoir 0 .  18 

Holyoke,  High  Service  Reservoir,  .0.18 

North  Adams,  Broad  Brook.  .0.18 

Westfield,  Tillotson  Brook  Reservoir,   .        .0.18 

Metropolitan  Water  District,  Sudbury  Res-    0.19 
ervoir. 


' 
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[Parts  in  100.000.) 


Hingbam,  Accord  Pond 0.10 

Pittsfield,  Ashley  Brook,  .0.19 

Worcester,  Mann  Reservoir,  .  .0.10 

Adams,  Dry  Brook, 0.20 

Fall  River,  North  Watuppa  Lake,  .0.20 

Haverhill,  Crystal  Lake 0.20 

Lee,  Coddins  Brook  lower  reservoir,    .        .0.20 
Leominster,  Morse  Reswvoir,  .0.20 

Wakefield,  Crystal  Lake 0.20 

Worcester,  Leicester  Reservoir,     .  .0.20 

Metropolitan  Water  District,  Chestnut  Hill    0.21 

Reservoir. 
Metropolitan  Water  District,  tap  in  State    0.21 

House. 
Ipswich,  Dow's  Brook  Reservoir, .  .0.21 


Milford,  Charles  River,  filtered, 
Williamsburg,  reservoir, 
Leominster,  Haynes  Reservoir, 


0.21 
0.21 
0.22 


West  Springfield,  Darby  Brook  Reservoir,  .    0.22 

Metropolitan  Water  District,  Lake  Cochitu-    0.24 

ate. 
Salem,  Wenham  Lake, 0.24 

Springfield,  Ludlow  Basin,    .  .0.24 

Stoughton,  Muddy  Pond  Brook,  .  .0.24 

Ashfield,  Bear  Swamp  Brook,  .0.25 

Cambridge,  Fresh  Pond,  .0.25 

Palmer,  lower  reservoir,  .0.25 

Amherst,  Amethyst  Brook  Reservoir,  .        .0.26 

Rockport,  Cape  Pond, 0.20 

Holyoke,  Fomer  Reservoir 0.27 


Lee,  Codding  Brook  upper  reeervoir, 
Northampton,  Middle  Reservoir, 
Northbridge,  Cook  Allen  Reservoir, 
Springfield,  Ludlow  Reservoir,     . 
Worosster,  Bottomly  Reservoir,    . 
Athol.  Buckman  Brook  Reservoir, 
Easthampton,  Bassett  Brook. 
New  Bedford,  Little  Quittacas  Pond, 
Pittsfield.  Ashley  Lake, 
Dalton,  Egypt  Brook  Reservoir,  . 


0.27 
0.27 
0.27 
0.27 
0.27 
0.30 
0.30 
0.30 
0.30 
0.32 


Taunton,  Assawompsett  Pond,     . 
Chicopee,  Cooley  Brook, 
Lynn,  Birch  Reservoir, 
Lawrence,  Merrimack  River,  filtered, 
Westfield,  Tekoa  Reservoir,  . 
Cambridge,  Stony  Brook  Reeervoir, 
Lee,  Basin  Pond  Brook, 


Southbridge,     Hatchet    Brook     Reservoir 

No.  3. 
Gloucester,  Dike's  Brook  Reservoir,    . 

Lynn,  Breed's  Reservoir 

Westfield,  Montgomery  Reservoir, 

Randolph,  Great  Pond,        .... 

Gloucester,  Wallace  Reservoir, 

Hudson,  Fosgate  Brook 

Springfield,  Ludlow  Canal,   .... 

Lynn,  Walden  Reservoir 

New  Bedford,  Great  Quittacas  Pond,  . 

Southbridge,     Hatchet    Brook     Reservoir 

No.  4. 
Marlborough,  Millham  Brook  Reservoir, 

North  Brookfield,  Doane  Pond,    . 

North  Brookfield,  North  Pond,    . 

Brockton.  Salisbury  Brook  Reservoir, . 

Cambridge,  Upper  Hobbs  Brook  Reservoir. 

Danvers,  Middleton  Pond,    .... 

Gloucester,  Haskell  Brook  Reservoir,  . 

Lynn,  Hawkes  Reservoir,     .... 

Metropolitan    Water    District,    Hopkinton 

Reservoir. 
Athol,  Phillipston  Reservoir, 

Metro^litan  Water  District,  Ashland  Res- 
ervoir. 
Haverhill,  Millvale  Reservoir, 

Northborough,  lower  reservoir,     . 

Wesrmouth,  Great  Pond 


Metropolitan  -  Water  District,  Framingham 

Reservoir  No.  2. 
Wayland,  Snake  Brook  Reservoir, 


Lynn,  Saugus  River,     . 
Salem,  Longham  Reeervoir,  . 


0.82 

0.34 

0.35 

0.36 

0.3S 

0.30 

0.30 

0.40 

0.41 

0.42 

0.42 

0.43 

044 

0.44 

0.44 

0.45 

0.45 

0.47 

0.40 

0.40 

0.40 

0.51 

0.52 

0.52 

0  53 

0  55 

0  57 

0.57 

0.60 

0.61 

0.64 

0.68 

0.60 

0.7^ 

0  04 

1  04 
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Table  No.  13.  —  Color 

[Partflin 

Gnat  Baningtont  Green  River 02 

Adams,  Baaeett  Brook 03 

Cheshire,  Kitefaen  Brook* 08 

PittsSeld,  Hathaway  Brook 04 

Cheshire,  Thunder  Brook* 06 

West  Sprincfield,  Bear  Hole  Brook,  filtered,  .    .06 

Blaodford,  Freeland  Brook 07 

Deerfield,  Roaring  Brook 07 

Chicopee,  Morton  Brook, 08 

Loogmeadoir,  Cooley  Brook, 08 

Chester,  Austin  Brook 12 

Pittsfield,  Sacket  Brook 12 

Northampton,  West  Brook 13 

Huntington.  Cold  Brook. 15 


of  the  Water  of  Streams, 

100,000.] 

PitUfield,  Mill  Brook. 15 

North  Adams,  Broad  Brook, 18 

Pittsfield.  Ashley  Brook, 19 

Adams,  Dry  Brook, 20 

Milford,  Charles  River,  filtered,     .  .    .21 

Stoughton,  Muddy  Pond  Brook 24 

Ashfield,  Bear  Swamp  Brook 25 

Easthampton.  Bassett  Brook.  .    .30 

Chioopee,  Cooley  Brook 34 

Lawrence,  Merrimack  River,  filtered,    .        .    .36 

Lee,  Basin  Pond  Brook, 39 

Hudson,  Fosgate  Brook 44 

Springfield,  Ludlow  Canal 44 

Lynn,  Saugus  River. 94 


Table  No.  14. 


Plymouth.  Great  South  Pond. 

.01 

Wsreham,  Jonathan  Pond, 

.01 

Plymouth,  Little  South  Pond, 

.02 

Falmouth,  Long  Pond,    . 

.03 

Concord,  Sandy  Pond,    . 

.04 

Montague,  Lake  Pleasant, 

OS 

Springfield,  Loon  Pond, . 

.05 

Peabody,  Suntaug  Lake, 

.06 

Springfield,  Chapin  Pond, 

06 

Holden,  Mosehopauge  Lake,  . 

.07 

HaverhiU,  Lake  Saltonstall.    . 

.08 

Spencer,  Shaw  Pond, 

.08 

Fitchbiug,  Meetinghouse  Pond,      . 

.09 

Gsxdner.  Crystal  Lake.  . 

.09 

Nantucket,  Wannaoomet  Pond,      . 

.09 

Peabody,  Spring  Pond,  . 

.09 

Abington.  Big  Sandy  Pond,    . 

.10 

SpnnKfield,  Five  MUe  Pond.  . 

.10 

Brockton.  Silver  Lake.    . 

.11 

Manchester.  Gravel  Pond, 

.11 

Marlborough,  Lake  Williams, . 

.11 

Taunton.  Elder's  Pond,  . 

11 

Hudson.  Gates  Pond,      . 

.     .12 

Fitckburg.  Wachusett  Lake,   . 

• 

• 

.    .13 

Color  of  the  Water  of  Lakes  and  Ponds. 

[ParU  in  100,000.] 

Haverhill,  Pentucket  Lake, 13 

Stockbridge,  Lake  Averic, 13 

Maynard,  White  Pond 14 

Norwood,  Buckmaster  Pond.  .    .  14 

Andover,  Haggett*s  Pond 15 

North  Andover,  Great  Pond 15 

Haverhill.  Johnson's  Pond 16 

Haverhill,  Kenosa  Lake, 16 

Peabody,  Brown's  Pond 16 

Hingham,  Accord  Pond, 19 

Fall  River,  North  Watuppa  Lake,  .20 

Haverhill,  Crjrstal  Lake, 20 

Wakefield,  Cr>'stal  Lake, 20 

Metropolitan  Water  District.  Lake  Cochituate,    .  24 
Salem,  Wenham  Lake,     .  «    .24 

Cambridge,  Fresh  Pond, 25 

Rockport,  Cape  Pond, 26 

New  Bedford,  Little  Quittacas  Pond,    .        .30 

Pittsfield,  Ashley  Lake 30 

Taunton,  Assawompsett  Pond,  .    .32 

Randolph,  Great  Pond. 43 

New  Bedford,  Great  Quittacas  Pond,    .        .    .45 

Danvers,  Middleton  Pond 52 

Weymouth,  Great  Pond, 68 
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Table  No.  15.  —  Color  of  the  Water  of  Storage  Reservoirs, 

[Parta  in  100.000.] 


North  Adama,  Notch  Brook  Reservoir, 
Greenfield,  Glen  Brook  lower  reservoir, 
Greenfield,  Glen  Brook  upper  reservoir, 

Lenox,  reservoir, 

Winchester,  North  Reservoir, 
Worcester,  Lower  Holden  Reservoir, 
Holyoke,  Wright  and  Ashley  Pond, 
Northampton,  Mountain  Street  Reservoir, 
South  Hadley,  Leaping  Well  Reservoir. 
Great  Barrington,  East  Mountain  Reservoir 
Hatfield,  Running  Gutter  Brook  Reservoir, 
Holsroke,  Whiting  Street  Reservoir, 
Hadley,  Hart*s  Brook  Reservoir,   . 
Leominster,  Fall  Brook  Reservoir, 
Winchester,  South  Reservoir, 
Worcester,  Upper  Holden  Reservoir, 
Cambridge,  Lower  Hobbs  Brook  Reservoir, 
Winchester,  Middle  Reservoir, 
Fitchburg,  Scott  Reservoir.    . 
South  Hadley,  Buttery  Brook  Reservoir. 
Worcester,  Kent  Reservoir,     . 


.06 

.07 

.08 

.09 

.09 

.09 

.10 

.10 

.10 

•  H 

.11 

.11 

.12 

.13 

.14 

.15 

.16 

.10 

.17 

.17 

.17 


Metropolitan  Water  District,  Wachuaett  Res-    .18 

ervoir. 
Metropolitan   Water   District,    Framingham    .18 

Reservoir  No.  3. 
Barre,  reservoir, 18 


Holyoke,  High  Service  Reservoir,  . 

Westfield,  Tillotson  Brook  Reservoir, 

Metropolitan  Water  District,  Sudbury  Res- 
ervoir. 
Worcester,  Mann  Reservoir,     . 


Lee,  Codding  Brook  lower  reservoir, 

Leominster,  Morse  Reservoir, 

Worcester,  Leicester  Reservoir, 

Ipswich,  Dow's  Brook  Reservoir,  . 

Williamsburg,  reservoir,  . 

Leominster.  Haynes  Reservoir. 

West  Springfield,  Darby  Brook  Reservoir. 


.18 
.18 
.19 
.19 
.20 
.20 
.20 
.21 
.21 
.22 
.22 


Palmer,  lower  reservoir,  . 
Amherst,  Amethyst  Brook  Reservoir, 
Holyoke,  Fomer  Reservoir.     . 
Lee.  Codding  Brook  upper  reservoir, 
Northampton,  Middle  Reservoir,   . 
Northbridge.  Cook  Allen  Reservoir, 
Springfield,  Ludlow  Reservoir, 
Worcester,  Bottomly  Reservoir, 
Athol,  Buckman  Brook  Reservoir, 
Dalton.  Egypt  Brook  Reservoir,    . 
Lynn,  Birch  Reservoir,  . 
Westfield,  Tekoa  Reservoir,    . 
Cambridge,  Stony  Brook  Resoroir, 
Southbridge,  Hatchet  Brook  Reservoir  No.  8, 
Gloucest^,  Dike's  Brook  Reservoir, 
Lynn,  Breed's  Reservoir, 
Westfield.  Montgomery  Reservoir, . 
Gloucester,  Wallace  Reservoir, 
Lynn,  Walden  Reservoir, 
Southbridge,  Hatchet  Brook  Reservoir  No.  4, 
Marlborough,  Millham  Brook  Reservoir, 
North  Brookfield,  Doane  Pond,     . 
North  Brookfield,  North  Pond,      . 
Brockton,  Salisbury  Brook  Reservoir,    . 
Cambridge,  Upper  Hobbs  Brook  Reservoir,  . 
Gloucester,  Haskell  Brook  Reservoir,    . 
Lynn,  Hawkes  Reservoir,       .... 


Metropolitan  Water  District,  Hopkinton  Rea- 

ervoir. 
Athol,  PhiUipston  Reservoir 


Metropolitan  Water  District,  Ashland  Res- 
ervoir. 
Haverhill,  Millvale  Reservoir, 

Northborough,  lower  reservoir. 

Metropolitan    Water    District,    Framingham 

Reservoir  No.  2. 
Wayland,  Snake  Brook  Reservoir, . 


.25 

.26 

.27 

.27 

.27 

.27 

.27 

.27 

.30 

.32 

.35 

.38 

.39 

.40 

.41 

.42 

.42 

.44 

.45 

.47 

.49 

.49 

.49 

.51 

.52 

.53 

.55 

.67 

.57 

.60 

.61 

.64 


.     .73 

Salem,  Longham  Reservoir,    .  .1.04 


Hardnebs  op  Subpace  Watebb. 
The  waters  which  have  the  greatest  hajdneas  are  those  Id  the  limestone 
regions,  located  chiefly  in  the  westerly  part  of  the  State,  and  those  derived 
from  popnlous  districts.  From  the  following  table,  which  gives  the  aver- 
age hardness  of  the  varione  surface-water  supplies  in  the  State  during 
tbepast  five  years,  it  will  be  seen  that  the  waters  having  the  highest  hard- 
aefs  are  all  located  in  Berkshire  County,  the  only  waters  in  the  eastern 
part  of  the  State  having  an  average  hardneea  to  exceee  of  2.5  parts  in 
Kk1,(HI0  being  Fresh  Pond,  one  of  the  sources  of  water  supply  of  the  city 
of  Cambridge,  and  the  Saugus  River,  need  aa  a  source  of  water  enpply 
Hy  the  city  of  Lynn.  Fresh  Pond  has  probably  been  affected  somewhat 
)>T  eea  water  and  considerably  by  the  large  population  living  in  its  neigh- 
borhood, while  the  hardness  of  the  Saugus  Kiver  water  is  caused  by  pol- 
intion  from  the  very  large  population  living  within  its  watershed. 


Table  No.  16.  —  Hardnem  of  Surface  Waters. 

\?tnt  Id  100.000.1 
'•idm,  JoBMhmn  Food,      . 
nymoDtli,  Little  South  Foad, 


IVnoulh.  Gnat  South  Fond, 
ImuinHs',  Brnjaet  RcHrroir, 
LvmiHcr.  Hone  Rcaerroir, 
FiliBDath,  Lout  FoDd,    . 
dogealv.  Dik«'*  Bn»k  R«rrvoiT, 
UiiDii«(r.  Fill  Bioolc  RaHrroic. 
Konlibridcc.  Cook  Allsa  RiMrvoii, 
Vmfigld.  MootcDcnay  ReMrvoir,  ■ 
»«fiild.  Tdaw  RoirTDir,    . 
rnrtbaif ,  Scott  Rntrroir,    , 
rnchbac  WwihiMMt  I^ke,  . 


^vatttM,  Ch^n  Pood, 
!tnat*4d,  nn  Hik  Pond. 
*«•«■,  Ummt  Balden 
'UiiotloB,  Bic  BuKtr  nmd,    , 
AnlHM,  AjoMhyn  Bmok  Hf  noir, 
Aibcl,  PhiDiiiMOB  Reasvoir,  . 
BnekKn.  SilTK  LiUa.    . 
!(<Rh  Bnukfidd.  Douw  Pond,      . 


Nortii  BnwkGeld.  North  Pond.      .        .        .  0. 

TftuntflD,  Aaawompntt  Pood,  .  0. 

Taunton.  Elder'!  Fond 0. 

WtatOdd,  Tillotjon  Bmok  RsseivDir,     .        .  0. 

Weyntouth.  Gnat  Food 0. 

Athol.  Buokman  Biwik  BtHTVoii,  .  0. 

New  Bedford,  Great  Quittaai  Fond,    .        .  0. 

Southbridie,  Halchet  Brook  Reeeivoir  No.  t.  0. 

Woreeiter,  Lowm  Holdan  'Rfttnoii.  ,  0, 

Blandfurd.  FrsEland  Brook 0. 

Fall  RJtw,  North  Watupca  Pond.  .  0, 

Fitohbuif,  M«etlDchouM  Fond.      .  .  0, 

HudBOD,  Gates  Pand 0, 

L«e,  Coddlnf  Brook  upper  mervoir,      .        .  0. 

New  Bedford,  LUtla  Quittaou  Pond.     .        .  0. 

Fatmer.  lower  reaervoir 0. 


Santhbridse,  Hatchet  Brook  Rnervoir  No,  3,  0. 

Sooth  Hadley,  IsapiOE  Well  Reeervoir,         .  0. 

StouchMn.Muddy  Pond  Brook,     ,  .  0. 

Metropoliun  Water  Dimriet,  Wacbueelt  Ree-  0. 

Broolnon.aidiibury  Brook  Rassrvoir.     .         .  0. 

Chleopee.  Morton  Brook 0. 

Concord.  Sandy  Pond 0. 

Maynud,  Wbile  Fond 0. 

South  Hadley,  Buttery  Brook  RsMrroir,       .  0. 


222 


STATE   BOARD  OF  HEALTH. 


[Pub.  Doc. 


Table  No.  16.  —  Hardness  of  Surface  Waters  —  Continued. 

[Parts  in  100.000. 1 


Spriocfield,  Ludlow  ReMrvoir, 
Springfield,  Loon  Pond, 


0.8 
0.8 


Metropolitan    Water    Diatrict.    Hopkinton   0.9 

Reeervoir. 
Metropolitan  Water  District.  Ashland  Ree-   0.0 

ervoir. 
Barre,  reservoir, 0.9 

Holden,  Muschopauge  Lake,  .  .0.0 

Manchester,  Gravel  Pond,  .0.0 

Northborough.  lower  reservoir,  .0.9 

Peabody,  Brown's  Pond,  .0.0 

Spencer,  Shaw  Pond, 0.9 

Springfield.  Ludlow  Basin,     .  .0.0 

Worcester,  Leicester  Reservoir,  .0.0 

Metropolitan  Water  District,  Framingham    1.0 

Reservoir  No.  2. 
Chioopee,  Cooley  Brook,  .1.0 


Dalton.  Egypt  Brook  Reservoir, 
Haverhill,  Crystal  Lake, 
Huntington,  Cold  Brook, 
Norwood,  Buckmaster  Pond. 
Randolph.  Great  Pond,  . 


10. 

1.0 

1.0 

1.0 

1.0 


Springfield,  Ludlow  Canal,     .  .1.0 

Metropolitan  Water  District,  Sudbury  Res-  1. 

ervoir. 

Metropolitan  Water  District,   Framingham  1. 

Reservoir  No.  3. 

Metropolitan  Water  District,  Chestnut  Hill  1. 

Reservoir. 

Andover,  Haggett's  Pond,                              .  1 . 


Milford,  Charles  River,  filtered,  .               .  1. 

Nantucket,  Wannaoomet  Pond,  .  1. 

Worcester,  Bottomly  Restfvoir,  .  1 . 

Worcester,  Kent  Reservoir,     .  .  1. 

Worcester,  Mann  Reservoir,    .  .  1 . 


Metropolitan  Water  District.  Weston  Reser-    1.2 

voir. 
Danvers.  Middleton  Pond,  .1.2 

Lynn,  Breed's  Reservoir,  .1.2 

Winchesttf,  South  Reservoir.  .1.2 

Metropolitan  Water  District,  Spot  Pond,       .    1.8 

MetropoUtan  Water  District,  tap  in  State    1.8 

House. 
MetropoUtan  Water  District,  tap  in  Revere,    1.8 

Metropolitan  Water  District,  tap  in  Quiney,    1.8 

Easthampton,  Bassett  Brook,  .1.8 

Marlborough,  Millham  Brook  Reservoir,       .    1.8 

Winchester,  Middle  Reservoir,        .  .1.3 


Chester.  Austin  Brook 1.4 

Lawrence,  Merrimack  River,  filt««d.    .        .1.4 

Lynn,  Birch  Reservoir, 1.4 

North  Andover,  Great  Pond,  .1.4 

Holsroke,  Fomer  Reservoir,    .  .1.5 

Hudson,  Fosgate  Brook,  .1.6 

Marlborough,  Lake  Williams,  .  .1.5 

Wayland,  Snake  Brook  Reservoir, .  .1.5 

Williamsburg,  reservoir,  .  .1.5 

Gardner,  Crystal  Lake. 1.6 

Lee,  Codding  Brook  lower  reservoir,  .1.6 

Lynn,  Walden  Reservoir,  .1.6 

Northampton,  Middle  Reeervoir,  .  .1.6 

Rockport,  Cape  Pond 1.6 

Winchester,  North  Reservoir,  .1.6 

Hatfidd,  Running  Gutter  Brook  Reservoir, .    1.7 

Haverhill,  Kenosa  Lake,  .1.7 

HaverhUl,  Millvale  Reservoir,  .1.7 

Northampton,  Mountain  Street  Reservoir,    .    1.7 

Haverhill,  Pentuoket  Lake,    .  .1.8 

Ipswich,  Dow's  Brook 'Reservoir,  .  .1.8 

Northampton,  West  Brook 1.8 

Wakefield,  Crystal  Lake,  .18 

Haverhill,  Johnson's  Pond 1.0 

Lsrnn.  Hawkee  Reeervoir,  .1.0 

Peabody,  Suntaug  Lake 1.0 

Salem,  Longham  Reservoir 1.9 

Metropolitan  Water  District,  Lake  Cochitu-    2.0 

ate. 
Cambridge,  Upper  Hobbs  Brook  Reservoir,  .    2.1 

Cambridge,  Lower  Hobbs  Brook  Reservoir, .    2.1 

Cambridge,  Stony  Brook  Reservoir,  .2.1 

Lee,  Basin  Pond  Brook, 2.1 

Salem,  Wenham  Lake 2.1 

Holyoke,  High  Service  Reeervoir,  .  .2.2 

North  Adams,  Broad  Brook,  .  .2.2 

Hadley,  Hart's  Brook  Reservoir,   .  .2.8 

Holyoke,  Whiting  Street  Reservoir.  .2.8 

Peabody,  Spring  Pond, 2.8 

West  Springfield,  Darby  Brook  Reservoir,    .    2.3 

Haverhill,  Lake  Saltonstall 2.4 


No.  34.]       EXAMINATION  OF  WATER  SUPPLIES. 
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Table  No.  16.  —  Hardness  of  Surface  Waters  —  CoDcluded. 

[Parta  in  100.000.] 


Pittsfield.  ABhley  Lake, 2.6 

Ashfield.  Bear  Swamp  Brook.  '     .  .2.7 

Holyoke,  Wright  and  Ashley  Pond,  .2.7 

Canxbridce,  Freeh  Pond, 2.9 

Longmeadow,  Cooley  Brook 2.9 

Greenfield,  Glen  Brook  lower  reaervoir,        .    8.0 

Adams,  Baaaett  Brook, 3.1 

Greenfield.  Glen  Brook  upper  reservoir,        .    3.1 

Deerfield,  Roaring  Brook 3.6 

Great  Barrington,  East  Mountain  Reservoir,  3.6 
Cbeehire,  Kitchen  Brook,  .3.7 
Ljmn,  Saugus  River 3.7 


Cheshire,  Thunder  Brook.      .  .3.8 

PitUfield.MiU  Brook 8.9 

West  Springfield,  Bear  Hole  Brook,  filtered,  .    4.0 

Stockbridge,  Lake  Averio 4.1 

Pittsfield.  Ashley  Brook 4.2 

Lenox,  reservoir, 5.1 

North  Adams,  Notch  Brook  Reservoir,         .    6.4 
Pittsfield,  Sacket  Brook,  .6.8 

Adams,  Dry  Brook 6.3 

Great  Barrington,  Green  River,     .               .7.3 
Pittsfield,  Hathaway  Brook 9.2 


Nitrates  in  Surface  Waters. 

Although  the  determination  of  nitrates  is  of  much  less  importance  in 
surface  waters  than  in  ground  waters^  it  serves^  however^  in  a  general  way 
as  an  index  of  pollution^  especially  in  the  streams^  and  to  a  less  extent 
in  the  larger  ponds  and  storage  reservoirs^  since  under  the  latter  condi- 
tions they  are  quickly  absorbed  by  growing  organisms.  The  average 
quantity  of  nitrates  present  in  the  various  surface-water  supplies  in  the 
State  during  the  past  five  years  is  given  in  the  following  table :  — 


Table  No.  17.  —  Nitrates  in  Surface  Waters. 

[Parts  in  100,000.] 

Hingham,  Accord  Pond, 0011 

Leominstw.  Haynes  Reservoir 0011 

Southbridge,     Hatchet    Brook    Reservoir    .0011 

No.  4. 
Abington,  Big  Sandy  Pond,  .    .0012 

Taunton,  Assawompsett  Pond 0012 

Brockton,  Salisbury  Brook  Reservoir,        .    .0018 

Northbridge,  Cook  Allen  Reservoir,   .        .    .0013 

Wareham,  Jonathan  Pond 0013 

Barre,  resorvoir 0014 

HaverhiU.  Lake  Saltonstall 0014 

Holyoke,  Whiting  Street  Reservoir.    .        .    .0014 

Huntington,  Cold  Brook 0014 

Springfield,  Ludlow  Basin,  ....     0014 

Winchester,  North  Reservoir,  .    .0014 

Andover,  Haggett's  Pond, 0015 


Plymouth,  Great  South  Pond,    . 

.    .0003 

Manchester,  Gravel  Pond,  . 

.    .0004 

New  Bedford.  Great  Quittacas  Pond, 

.    .0006 

Hadiey.  Hart's  Brook  Reservoir, 

.    .0007 

Plymouth,  Little  South  Pond,    . 

.    .0007 

New  Bedford,  Little  Quittacas  Pond, 

.    .0008 

Brockton,  Silvw  Lake. 

.    .0009 

Fnehbiug.  Wachusett  Lake, 

.    .0009 

Gkraoester.  Wallace  Reeervoir,    . 

.    .0009 

LeoaiuBter,  Fall  Brook  Reservoir, 

.    .0009 

Tsanton,  Elder's  Pond 0009 

Fabaoath,  Long  Pond, 0010 

Hsverhill,  Pentuoket  Lake,  .    .0010 

Nantucket,  Wannaoomet  Pond 0010 

Daavers,  Middkton  Pond 0011 
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Table  No.  17.  —  Nitrates  in 

[PartAin 

GbuoeBt^,  Dike's  Brook  Reeervoir,  .        .    .0016 

Haverhill*  Crystal  Lake 0015 

Sprincfield,  Chapin  Pond 0015 

Springfield.  Loon  Pond, 0015 

Westfield,  Montgranery  Reservoir,  .    .0015 

Great  Barrington,  East  Mountain  Reeer-    .0016 

voir. 
Haverhill,  Johnson's  Pond,  .    .0016 


North  Andover,  Great  Pond, 
Springfield,  Five  Mile  Pond, 
Westfield,  Tekoa  Resenroir, 
Williamsburg,  reeervoir. 


•         • 


0016 
0016 
0016 
0016 


Metiopolitan  Water  District,  Spot  Pond,  .    .0017 

Rockport,  Cape  Pond 0017 

Fall  River,  North  Watuppa  Pond.      .        .    .0018 

Fitchbuig,  Meetinghouse  Pond.  .  .    .0018 

Haverhill.  Kenoca  Lake, 0018 

Marlborough,  Lake  Williams.       .  .    .0018 

Concord,  Sandy  Pond 0019 

Holyoke,  Wright  and  Ashley  Pond,    .        .    .0010 

Leominster,  Morse  Resovoir.  .    .0019 

Springfield,  Ludk>w  Reservoir 0019 

Northampton,  Mountain  Street  Reservoir,    .0019 

Winchester,  Middle  Reservoir 0019 

Gbucester,  Haskell  Brook  Reservoir,         .    .0020 

Haverhill,  Millvale  Reservoir 0020 

Worcester,  Upper  Holden  Reservoir,  .        .    .0020 

Worcester.  Lower  Holden  Reservoir,  .        .    .0020 

Ashfield,  Bear  Swamp  Brook,      .  .    .0021 

North  Adams,  Notch  Brook  Reservoir,      .    .0021 

Southbridge,    Hatchet    Brook     Reservoir    .0021 

No.  3. 
Winchester,  South  Reeervoir 0021 

Metropolitan  Water  District,  tap  in  Revere,    .0022 

Hudson,  Gates  Pond, 0022 

Montague,  I^ke  Pleasant 0022 

Palmer,  lower  reeervoir 0022 

Weymouth,  Gteat  Pond, 0022 

Amherst,  Amethyst  Brook  Resovoir,         .    .0023 

Fitchburg,  Scott  Reservoir,  .    .0023 

Norwood.  Buckmaster  Pond,  .    .0023 

MetropoIlta»    Water    District,    Wachusett    .0024 
Reservoir. 


Surface  Waters  —  Continued. 

100.000.] 

North  Brookfield,  Doone  Pond,  .        .        .     .0024 
Cambridge,  Lower  Hobbs  Bxook  Reservoir,    .0025 

Lynn,  Birch  Reservoir 0025 

Peabody,  Suntaug  Lake, 0025 

Stockbridge,  Lake  Averic 0025 

Westfield,  Tilbtaon  Brook  Reservoir.  .    .0026 

Metro^itan  Water  District,  Ashland  Res-    .0027 

ervbir. 
Metropolitan  Water  District,  Lake  Cochit-    .0027 

uate. 
Lynn.  Breed's  Reservoir,  .    .0027 

Lynn,  Saugus  River, 0027 

Atbol.  Buckman  Brook  Reservoir,  .    .0028 

Holyoke,  High  Service  Reservoir,  .    .0028 

Lynn,  Hawkes  Reservoir, 0028 

North  Brookfield,  North  Pond,  .  .    .0028 

Holyoke,  Fomer  Reeervoir,  .     .0030 

Chicopee,  Morton  Brook. 0031 

Ipswich,  Dow's  Brook  Reeervoir,  .    .0031 

Spencer,  Shaw  Pond 0031 

Chicopee.  Cooley  Brook, 0032 

Lynn,  Walden  Reservoir, 0032 

Northampton,  Middle  Reeervoir,  .     .0032 

Springfield,  Ludk>w  Canal 0032 

Metropolitan  Water  Distiict,  Framingham    .0033 

Reservoir  No.  2. 
Holden,  Musohopauge  Lake 0033 

Northborough,  tower  reservoir,    .  .    .0034 

West  Springfield,  Bear  Hole  Brook,  filtered,    .0036 

Athol,  Phillipston  Reservoir,  .     .0038 

Lee,  Codding  Brook  upper  reservoir, .        .    .0038 

Gardner,  Crystal  I^ke 0039 

Randolph,  Great  Pond 0039 

Metropolitan  Water  District.  Framingham     .0040 

Reservoir  No.  3. 
Northampton,  West  Brook,  .     .0040 

Pittsfield,  Aahley  Lake, 0041 

Metropolitan   Water    District,    Hopkinton    .0042 

Reservoir. 
Lee.  Basin  Pond  Brook 0043 

South  Hadley.  Leaping  Well  Reservoir,      .    .0043 

Worcester,  Leicester  Reeervoir.    .  .    .0043 

Metropolitan  Water  District,  Sudbury  Res-    .0044 

ervoir. 
Lee,  CkKlding  Brook  tower  reservoir.  .        .    .0044 

Peabody.  Brown's  Pond, 0044 


i,  Unddir  Pond  Brook, 


AdMU,  Dry  Bnok. 
CbMB.  K-amJa  BitxA, 


CbMtnut  HOI 


Mirnrd,  WUta  PDDd, 
PktaUd.  HOI  Bnnk.  . 
VikArid.  Crratal  Lalu, 
hAodr.  Biriiic  Pond, 
1l(«n[!iilhu  WmtH  Dlrtffet,  W 
'--' — T''~.  TTiMiill  Ti  in*- 
Ch^Un.  EitelMB  Bimk,    . 
Gtnhld.  Gkn  Brook  appa  n 
Ooihin.  ThnDdH'  Biook,  . 

lun  Biook  RiMTVoi 


GnoEdd,  Glen  Bnok  lonr  nmtm 
HMntnliUn  WmUr  Datriot,  tapis  State 
CMilwulfk  Upps  Hobba  Brook  ttHovoic, 


avTjace  naurs  —  i;onciuaeo. 

lOO.OOO.I 

HudaoD.  FaaMta  Biook, 
Salem,  I«n|baoi  Roervoir. 
Wot  SpriniSctd,  Duby  Brook  IUMrT< 
Uedopolitan  W&Ur  Diitiiel.  tap  in  Quince, 
Adwns,  Basggit  Bnok, 
Wiylud,  Stuiks  Bnok  Rwervoir, 
Deafield,  Roarloi  Brook,    . 
Cunbridfe,  Stony  Brook  Rfliervoiz, 
Woreata-.  Bottom];  RsHrroir.  . 
PittaSald.  Sukat  Brook.      . 
PittaGcld,  Hathimy  Brook, 
North  Aduna.  Broad  Brook. 
Blandlord,  Frwland  Brook, 
Grtat  Burincton,  Green  River.  . 
Cambridfe,  Fruh  Pond.      . 
UiUord,  Charlea  River,  altered. 
Dallon,  Eevpt  Biwlc  ReKrvoir, 
HatGald,  Riinnim  Gutta  Brook  Reservoi 
I^ncmeadow,  Coelay  Brook. 
South  Hadlay,  Buttay  Bnok  Raarvoir, 
Lawreooe.  Marrimook  RiTer.  filtared, 


REsmnB  ON  Evapokation  in  Sdrpacb  Waters, 
The  quantity  of  disBoIved  mineral  matter  found  in  the  waters  of  the 
State  is  generally  greatest  in  the  waters  of  FittsMd,  Qreat  Bairington, 
Lenox,  AdamB,  Korth  Adams  and  other  towns  in  the  westerly  part  of  the 
State,  where  many  of  the  waters  dissolve  limestone  from  the  rocks  and 
■oil  over  which  they  flow.  It  ia  alao  large  in  the  ponds  and  storage 
rraervoirB  nearest  the  sea.  Except  in  theee  eases  a  high  total  residue  is 
nsoally  an  indication  of  sewage  pollution.  The  highest  total  residue 
fonnd  in  the  surface  waters  in  the  easterly  part  of  the  State  is  in  the 
waters  of  Cape  Pond,  the  source  of  water  supply  of  the  town  of  Eockport, 
and  the  Saugus  River,  used  as  a  source  of  water  supply  by  the  city  of 
Lynn.  While  the  high  residue  in  the  water  of  Cape  Pond  may  be  due  in 
Bome  measure  to  its  nearness  to  the  ocean,  it  is  probably  mainly  due  to 
pollution  by  wastes  from  a  glue  factory.  The  high  residue  in  the  water 
of  the  Saugus  River  ia  due  to  pollution  from  a  large  population  on  its 
watershed.    The  total  residue  on  evaporation  in  the  various  surface-water 
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Table  No.  18.  —  Residue  on  Evaporation  in  Surface  Waters. 

[PartB  In  100,000.] 


Sprincfield,  Chapin  Pond 2.84 

Wareham,  Jonathan  Pond 2.36 

Montague.  Lake  Pleasant 2.38 

Worcester,  Upper  Hoiden  Reservoir.    .        .2.42 

Worcester.  Lower  Hoiden  Reservoir,     .        .2.42 

Leominster.  Morse  Reservoir,  .2.45 

Leominster,  Fall  Brook  Reservoir,  .2.48 

Plymouth,  Little  South  Pond,      .  .2.51 

FitchbuTK.  Wachusett  Lake,  .2.52 

Springfield^  Five  Mile  Pond,  .2.55 

Lee,  Codding  Brook  upper  reservoir,    .        .2.57 

Westfield,  Montgomery  Reservoir,  .2.64 

Fitchb\irg,  Meetinghouse  Pond,    .  .2.65 

Fitchbuig,  Soott  Reservoir 2.68 

Leominster,  Haynes  Reservoir,     .  .2.68 

Concord,  Sandy  Pond, 2.75 

Plymouth,  Great  South  Pond,      .  .2.77 

Hoiden,  Muschopauge  Lake,  .2.78 

Hudson,  Gates  Pond,    .  .    2.81 

Westfield,  Tekoa  Reservoir 2.81 

South  Hadley,  Leaping  Well  Reservoir,       .    2.84 

Spencer,  Shaw  Pond, 2.84 

Northbridge,  Cook  Allen  Reservoir,     .        .2.85 

Falmouth,  Long  Pond,  .2.93 

Springfield,  Ludlow  Reservoir,     .  .2.97 

Himtington,  Cold  Brook,  .2.99 

Springfield,  Loon  Pond 2.99 

Blandford,  Freeland  Brook 8.02 

Springfield,  Ludlow  Basin 3.02 

Metropolitan  Water  District,  Wachusett  Res-    8.03 

ervoir. 
North  Brookfield,  North  Pond.    .  .    3.03 

Taunton,  Elder's  Pond.  .8.04 

Barre,  reservoir, 8.08 

Westfield,  TiUoteon  Brook  Reservoir,   .        .3.08 

Amherst,  Amethyst  Brook  Reservoir,  .        .3.09 

Hlngham,  Aooord  Pond,  .3.12 

Worcester,  Leicester  Resei voir.  .8.14 

Maynard.  White  Pond, 3.16 

Abington,  Big  Sandy  Pond,  .  .3.17 


Stoughton,  Muddy  Pond  Brook,   . 
North  Brookfield,  Doane  Pond,    . 
Southbridge,  Hatchet  Brook  Reeoroir  No.  3, 
Dalton,  Egypt  Brook  Reservoir,   . 

Brockton,  Silver  Lake, 

Athol,  Buckman  Brook  Reservoir, 
Andover,  Haggett's  Pond,     .... 


Metioi^litan  Water  District,  Sudbuiy  Res- 
ervoir. 

Metropolitan  Water  District,  Framlngham 
Reservoir  No.  3. 

HavwhJll,  Crystal  Lake,        .... 


Southbridge,  Hatchet  Brook  Reservoir  No.  4, 

Worcester,  Kent  Reservoir.    .... 

Taunton,  Aasawompsett  Pond, 

Palmer,  lower  reservoir,         .... 

Athol.  Phillipston  Reservoir. 

Metropolitan  Water  District,  Chestnut  Hill 

Reservoir. 
Metropolitan  Water  District,  Spot  Pond.     . 


Chester.  Austin  Brook, 


Metropolitan  Wat^  District,  Weston  Reser- 
voir. 
Winchester,  South  Reservoir, 

Lee,  Codding  Brook  lower  reservoir,     . 

New  Bedford.  Great  Quittacas  Pond,  . 

Metropolitan  Water  District,  tap  in  Revere, 

Milford,  Charles  River,  filtered,    . 

WinchestOT,  Middle  Reservoir, 

Metropolitan  Water  District,  tap  in  Quincy, 

New  Bedford,  Little  Quittacas  Pond.  . 

Peabody,  Brown's  Pond,       .... 


Metropolitan  Water  District,  tap  in  State 

House. 
North  Andover,  Great  Pond, 


Springfidd,  Ludlow  Canal 

Worcester,  Mann  Reservoir,  .... 
Worcester,  Bottomly  Reservoir,    . 
Fall  River,  North  Watuppa  Lake, 
Norwood,  Buckmaster  Pond, 
Northampton,  Mountain  Street  Reservoir,  . 

Williamsburg,  reservoir 

South  Hadley,  Buttery  Brook  Reservoir,    . 
Winchester.  North  Reservoir. 


8.17 

3.18 

3.19 

3.24 

8.27 

8.20 

3.31 

3.32 

3.32 

3.83 

3.37 

3.38 

3.41 

3.42 

8.45 

8.40 

3.40 

3.50 

3.51 

3.51 

3.53 

3.57 

3.61 

3.66 

3.67 

3.68 

3.69 

8.71 

3.72 

3.72 

3.74 

3.74 

8.76 

8.70 

8.70 

8.82 

3.82 

8.85 

8.03 
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Tabl£  No.  18.  —  Residue  an  EvaporcUian  in  Surface  Waters  —  Concluded. 

[Parte  in  100.000.) 

Ipowioh,  Dow'fl  Brook  R«0ervoir,  .4. 


Metiopolitaa  Water  District.  Ashland  Res-   8.94 

ervDir. 
Metropolitan  Water  Distrkt.  Hopkinton  Rea-  3.90 

enroir. 
Cbicopee,  Morton  Brook.  .    4  02 

North  Adams.  Broad  Brook.  .    4.02 

Holyoke,  Fomer  Reservoir AM 

EsTvhill.  Keoosa  lAke.       ....    4.07 

XsDchester,  Gravd  Pond 4.07 

NorthboroaKh,  lower  resenrotr,      .  .4.07 

Gbuoester.  Dike's  Brook  Reservoir.     .        .4.09 

BiDckton,  Salisbury  Brook  Reservoir,  .        .4.13 

Chioopee.  Cooley  Brook.       ....    4.13 

Pesbody,  Simtaug  Lake 4.15 

Danvers,  Middleton  Pond 4.19 

Wcymcmtlu  Great  Pond,  .4.19 

Essthampton,  Bassett  Biook,       ...    4.22 

Xorthsmpton,  Middle  Reservoir,  .4.22 

Gkmesster,  HaakeU  Brook  Reservoir,  .       .    4.29 

Mariboronch,  Lake  Williams.  .    4.32 

ICetropolitao  Water  District.  Framincham    4.34 

Reset  voir  No.  2. 
Holyoke,  Whiting  Street  Reservoir.      .        .4.35 

Lynn,  Biveh  Reservoir,  ....    4.35 

Hatfield.  Rimning  Gutter  Brook  Reservoir.    4.36 

CSsidner,  Ciystal  Lake,         ....    4.41 

BsDdolph.  Great  Pond 4.42 

Mariborough.  Millham  Brook  Reservoir.      .    4.43 

Lnm.  Breed's  Reservoir 4.44 

NarthsmpCon.  West  Brook,  .  .4.51 

Gloneester.  Wallace  Reservoir.      .  .    4.52 

Hsdlcy.  Hart's  Brook  Reservoir.  .  .4.54 

Lee,  Basin  Piond  Brook 4.58 

HavorhiU.  Johnson's  Pond,  .  .4.61 

Haverhill,  Pentucket  Lake,  .  .4.66 

Adsms.  Bassett  Brook 4.69 

Hudson.  Fospito  Brook 4.69 

l4>DCmeadow,  Cooley  Brook.  .    4.74 

Wayland,  Snake  Brook  Reservoir,  .    4.78 

Wakefield.  Crystal  Lake 4.80 


Lynn,  Walden  Reservoir, 
Haverhill.  Millvale  Reservoir. 
Pittofield.  Ashley  Lake, 
West  Springfield,  Darby  Brook  Ressrvoir, 
Cheshire,  Kitchen  Brook, 
Holyoke,  Wright  and  Ashley  Pond, 
Ashfield,  Bear  Swamp  Brook, 
Holyoke,  High  Service  Reservoir, 


4.82 
4.83 
4.84 
4.89 
5.03 
5.13 
5.16 
6.16 


Cambridge.  Lower  Hobbs  Brook  Ressrvoir.    5.20 

Metropolitan  Water  District.  Lake  Cochit-    5.21 

uate. 
Pittsfield.  Mill  Brook 5.21 

Greenfield,  Glen  Brook  upper  reservoir,       .    5.28 

Great  Bairington,  East  Mountain  Reservoir,    5.34 

Greenfield,  Glen  Brook  lower  reservoir,       .    5.36 

Pittofield,  Ashley  Brook.  .5.63 

Lynn.  Hawkes  Reservoir,  .5.66 

Cambridge,  Upper  Hobbs  Brook  Reservoir,    5.67 

Cheshire,  Thunder  Brook 5.69 

Haverhill,  Lake  Saltonstall 6.69 

Cambridge.  Stony  Brook  Reservoir.     .       .5.70 

Deerfidd.  Roaring  Brook,     .  .5.79 

Salem,  Wenham  Lake 5.79 

Nantucket.  Wannaoomet  Pond,    .  .6.18 

Stockbridge.  I^ke  Aveiic 6.19 

Peabody,  Spring  Pond.  .6.49 

Cambridge.  Fresh  Pond 6.61 

West  Springfield.  Bear  Hole  Brook,  filtered,    6.77 

Pittefidd,  Sacket  Brook.  .        .7.04 

North  Adams,  Notch  Brook  Resenroir,        .    7.07 

Salem,  Longham  Reservoir 7.08 

Lenox,  reservoir 7.12 

Adams,  Dry  Brook, 8.23 

Lynn,  Saugus  River 8.24 

Rookport,  Cape  Pond,  .  '      ....    9.38 

Great  Barrington,  Green  River,   .  .9.41 

Pittofield,  Hathaway  Brook.  .10.23 
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6rouni>-watbr  Supplies. 

The  ground-water  supplies  in  the  State  are  fewer  in  number  than  the 
surface-water  sources^  and  supply  in  the  aggregate  a  much  smaller  num- 
ber of  people.  Most  of  the  older  water  works  systems  which  serve  the 
larger  communities  are  supplied  from  surface  sources,  while  the  new 
supplies  are  in  most  cases  obtained  from  the  ground.  The  most  common 
method  of  obtaining  ground  water  is  by  means  of  tubular  wells,  ranging 
in  depth  from  25  feet  to  50  feet  or  more,  and  more  ground-water  sup- 
plies are  obtained  in  this  way  than  by  any  other  method.  Next  in  number 
are  the  supplies  obtained  from  large  circular  wells,  generally  from  20 
feet  to  40  feet  deep;  then  come  the  filter  galleries,  so  called,  which  are 
usually  elongated  wells  10  feet  to  20  feet  in  depth,  located  along  the 
shore  of  a  pond  or  near  a  stream.  The  filter  galleries  are  usually  rect- 
angular in  section,  though  sometimes  of  irregular  shape,  and  are  in  some 
cases  several  hundred  feet  in  length.  Both  the  large  wells  and  the  filter 
galleries  are  in  many  cases  supplemented  by  tubular  wells  sunk  in  their 
bottoms  or  in  their  immediate  neighborhood.  A  few  ground-water  sup- 
plies are  obtained  directly  from  natural  springs. 

Normal  groimd  waters  are  colorless,  contain  very  little  organic  mat- 
ter, and  are  ordinarily  aflfected  by  mineral  matter  in  no  greater  degree 
than  the  surface  waters  of  the  same  region.     On  account  of  their  at- 
tractive appearance  and  freedom  from  color,  taste  or  odor,  their  low 
temperature  in  summer,  and  the  greater  safety  in  their  use  as  compared 
with  surface  waters,  especially  in  populous  regions,  ground  waters  are 
much  the  more  desirable  sources  of  water  supply  if  they  can  be  obtained. 
Most  of  the  larger  supplies  of  ground  water,  such  as  those  at  Lowell, 
Brookline,   Newton,   Waltham,   Wobum,   etc.,    are   obtained   from   the 
neighborhood  of  large  streams  or  ponds,  and  while  the  water  is  derived 
in  part  from  the  rain  which  falls  upon  and  sinks  into  the  ground  in  the 
neighborhood  of  the  collecting  works,  it  is  derived  largely,  and  in  many- 
cases  chiefly,  from  the  water  which  percolates  through  the  ground  from 
the  neighboring  pond  or  stream.     The  surface  waters  which  percolate 
from  ponds  or  streams  through  the  ground  to  the  various  filter  galleries 
or  wells  are  in  most  cases  well  purified  in  their  passage  through  the  soil, 
and  become  ground  waters,  differing  in  no  important  respect  from  the 
waters  of  wells  or  springs  supplied  wholly  by  the  rainfall  upon  porous 
soil  about  them;  but  some  of  the  ground  waters  derived  from  such 
sources  deteriorate  in  quality  after  a  time  on  account  of  a  gradual  re- 
duction in  the  efficiency  of  the  purification  effected  in  their  passage 
through  the  soil.    This  is  especially  apt  to  be  the  case  when  the  distance 
from  the  surface  source  to  the  well  is  quite  short.    The  marked  charac- 
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teristics  of  such  deterioration  are  an  increaeed  quantity  of  iron  and 
ammonia,  and  the  presence  of  turbidity,  sediment  and  color,  and  such 
deterioration  has  in  some  cases  become  so  great  as  to  cause  the  abandon- 
ment of  the  source  of  supply.  A  notable  example  of  such  deterioration 
is  the  water  supply  of  Middleborough,  which  was  formerly  of  good  quality 
but  has  deteriorated  so  that  it  is  objectionable  for  many  domestic  uses. 

The  averages  of  the  analyses  of  all  the  ground-water  sources  made  dur- 
ing the  past  five  years  have  been  calculated  in  the  same  way  as  those  of 
the  surface-water  sources,  and  the  results  are  presented  in  the  following 
table,  in  which  the  analyses  of  the  various  sources  are  given  alphabeti- 
cally by  towns. 

The  ground-water  sources  have  been  examined  generally  once  in  two 
or  three  months,  but  in  a  few  cases  as  often  as  once  a  month. 

Some  of  the  sources  have  been  in  use  for  a  period  of  less  than  five 
years,  and  these  axe  mentioned  in  the  notes  following  the  table. 


Table  No.  19.  —  Averages  of  Chemical  Analyses  from  1905  to  1909  inclusive, 

{YktU  in  100,000.] 


Source. 

• 

1 

Residue  on 
Evaporation. 

Ammonia. 

• 

O 
.11 

NrraoOBN 

AS 

Oxygen 

Consumed. 

• 

1 

ClTT  OS  TOWK. 

1 

Albu- 
minoid. 

• 

1 

£ 

• 

1 

Adams, 

Tubular  wells,  > . 

.    .01 

14.26 

.0002 

.0007 

.0317 

.0000 

.02 

9.8 

.0080 

Ameebury, 

Hain  Street  weU 

B,      .    .24 

11.76 

.0011 

.0014 

.74 

.0314 

.0001 

.03 

5.4 

.1613 

Market  Street  w< 

»lls,  .    .02 

26.66 

.0034 

.0026 

1.44 

.0077 

.0002 

.04 

14.7 

.0100 

AttleboEDaKh,  . 

OldweU.    . 

.    .02 

4.60 

.0006 

.0034 

.41 

.0004 

.0000 

.06 

2.0 

.0086 

NewweU.  . 

.    .02 

4.87 

.0007 

.0038 

.40 

.0090 

.0000 

.05 

2.0 

.0091 

Avon* 

WeOs,! 

.    .02 

4.73 

0006 

.0017 

.47 

.0468 

.0000 

.01 

1.6 

0083 

Ayer, 

Laige  weU, 

.    .01 

6.46 

.0004 

.0020 

.67 

.0274 

.0000 

.02 

2.2 

.0113 

Tubular  wells,  > 

.    .00 

4.00 

.0006 

.0008 

.17 

.0040 

.0000 

.00 

2.0 

.0144 

Bedford,  . 

Laige  well,^ 

.    .08 

6.71 

.0005 

.0023 

.35 

.0020 

.0001 

- 

2.6 

.0168 

Bfllerica,  . 

Tubular  wells. 

.    .14 

6.65 

.0014 

.0082 

.81 

.0049 

.0000 

.12 

2.2 

.0428 

Bnuntree, 

Filter  gallery. 

.    .00 

6.96 

.0024 

.0060 

1.02 

.0415 

.0000 

.18 

1.9 

.0102 

Bridcewater,    . 

Wells,.        . 

.    .16 

7.92 

.0007 

.0081 

.44 

0081 

.0000 

08 

8.0 

0876 

BroolEfield  (East).    . 

Tubular  wells,' 

.    .00 

2.74 

.0000 

.0008 

.20 

.0042 

0000 

- 

0.4 

.0129 

Biookline, 
Caoton,    . 

Tubular     wells 

filter  gallery. 

Springdale  wdl. 

and    .13 
.    .02 

0.28 
8.99 

.0044 
.0004 

.0056 
.0014 

.62 
.39 

.0259 
.0082 

.0001 
.0000 

.14 
.03 

4.6 
1.2 

.0235 
.0161 

ChdQuford  (North), 

WeU  at  Hem 

Sxffing. 
Tubular  wells,  > 

ry's   .13 
.    .02 

4.67 
8.42 

.0007 

.0032 

1 

.0083 
.0032 

.44 
.86 

.0195 
.0241 

.0000 
.0001 

.12 

1.4 
1.1 

.0111 
.0078 

t  See  notes. 
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Table  No.  19.  —  Averages  of  Chemical  Analyses,  etc.  —  Continued. 

IPuti  In  100,000.1 


uustweujvo.  z.' 

.IS 

W.K 

.<Bog 

.0030 

2,24 

,00M 

,0002 

,07 

7.J 

4flia 

Uarion.     .        .        . 

Tubukr  welU.' .        , 

,01 

4.  IT 

l.oooi 

.OOM 

.TO 

,0184 

,0000 

10 

oiia 

U,nbSiM.       .        . 

WeU 

.00 

13. IS 

oon 

.OOII 
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.0000 

,01 

oioa 

Uedficld.  .        .        . 
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Table  No.  19.  —  Avtrages  of  Chemical  Analyna,  eu.  —  Continued. 
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Table  No.  19.  —  Averages  of  Chemical  Analyses,  etc.  —  Concluded. 

[Parte  in  100.000.] 


CiTT  OB  Town. 


WoUesley— Con. 

Westi^rough, 

Weetford, . 

Weston, 

Winchendon, 

Wobum,    . 

Wrenthanit 


Source. 


Well     at 
Spring. 
Filter  basin.! 


Tubular  wells,' . 

WeU,  . 

Well,  .        . 

Filter     gallery 

wells.' 
Tubular  wells, ' . 


Williams 


and 


,00 
.07 
01 
,23 
,11 
.01 
00 


a 

o 

•V  > 


S' 


11.69 
3.16 
3.67 
8.22 
3.28 

10.33 
2.93 


Ammonia. 


.0013 
.0022 
.0002 
.0013 
.0017 
.0071 
.0003 


3 

'o 

I  a 


.0018 
.0118 
.0009 
.0000 
.0026 
.0037 
.0010 


a 

.•4 

h 
O 

O 


1.18 
.23 
.19 
.48 
.12 

1.22 
.28 


NlTBOGBM 
AS 


I 


S 
'S 


3995 
0011 
.0050 
.0268 
0033 
,0150 
0033 


.0000 
.0001 
.0000 
.0000 
,0000 
.0000 
.0000 


• 

a» 

B 

s 

5 

§5 

S 

1 

o 

n 

03 

4.2 

17 

1.0 

- 

1.0 

41 

3.4 

04 

0.7 

07 

5.0 

- 

0.8 

a 
8 


.0100 

.0047 
.0078 
.0777 
0034 
0041 


'  See  notes. 


Notes. 

Aiamst  Tvbular  Wells.  —  The  water  of  .these  wells  is  used  only  in  the  drier  portions  of  the  year,  and 
is  pumped  into  Bassett  Brook  and  supplied  thenoe  to  the  town. 

Avon,  Weilt.  —  A  large  well  was  the  sole  source  of  supply  until  1908-09,  when  two  deep  tubular  wells 
were  driv«i. 

A^er,  TvhuUtr  WeUa.  —  Completed  and  first  used  in  1906. 

Bedford,  Large  WeU,  —  Ciompleted  and  first  used  in  1909. 

Brookfield  (^as<),  Tulndar  WeUa.  —  Completed  and  first  used  in  1900. 

Chehnaford  (North),  Tubular  FTsUt.  —  Completed  and  first  used  in  1907. 

Cokaaaet,  Filter  OaUery.  —  This  galleiy  is  situated  on  the  shore  of  Lily  Pond,  and  is  used  ss  an  auxiliary 
source  of  supply  in  the  dri^  portions  of  the  year.    * 

Cohaaaett  Large  WeU.  —  Completed  in  1009  and  not  yet  used. 

Dracut  (Water  Supplg  Diatriet),  Tubular  WeUa.  —  Completed  and  first  used  in  1906. 

Baathampton,  Tubular  WeUa.  —  Completed  and  firat  used  in  1009. 

Bdgartown,  Tubular  WeUa.  —  Completed  and  first  used  in  1906. 

Franklin,  Tvbular  WeUa  (old).  —  Completed  and  first  used  in  1907. 

FrankUn,  Tubular  WeUa  (new).  —  Completed  near  the  end  of  the  y«ar  1909. 

Marhleheadt  Large  WeU  No.  f .  —  The  water  of  this  well  contains  an  excessive  quantity  of  iron,  and  in 
1909  artificial  sand  filters  were  constructed  for  the  ranoval  of  this  iron. 

Marion,  Tubular  WeUa.  —  Completed  and  first  used  in  1908. 

Oxford,  Tubular  WeUa.  —  Completed  and  first  used  in  1906. 

Palmer  (Bondavilla),  TtJbukr  Wdla.  —  Completed  and  first  used  in  1908. 

PepvereU,  Tvbular  WeUa.  —  Completed  and  first  used  in  1909. 

Provineeiown,  Tubular  WeUa  in  Truro.  —•  Completed  and  first  used  in  1008.  • 

Beading,  Filter  OaUery.  —  The  water  from  this  gallery  contains  an  excessive  quantity  of  iron,  and  ia 
treated  with  lime  and  alum  and  subsequently  filtered  through  a  mechanical  filter.  The  filtered  water 
represents  the  water  aft«r  treatment  and  filtration. 

Vtbridge,  Tubular  WeUa.  —  Completed  and  first  used  in  1906. 

WaUkam,  New  WeU.  —  Completed  and  first  used  in  1908. 

Wareham  (Fire  Diatriet),  Tubular  ffeU*.  —  Completed  and  first  used  in  1908. 

WeaU)orough,  Filter  Baain.  —  The  water  supply  of  Westborough  is  taken  from  a  large  open  basin  fed  hy 
water  which  filters  through  the  ground  from  Sandra  Pond  and  by  groimd  water  bom  adjacent  territory. 

Weatford,  Tubular  WeUa.  —  Completed  and  first  used  in  1908. 

Wobum,  Filter  OaUery  and  WeUa.  —  The  filter  gallery  has  been  in  constant  use  since  1873,  but  the 
tubular  wells  were  not  completed  until  1909. 

Wrentkam,  Tubular  WeUa.  --  Completed  and  first  used  in  1908. 
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The  most  important  consideration  in  comparing  the  quality  of  va- 
rious ground  waters  is  their  relative  freedom  from  sewage  pollution.  In 
the  case  of  surface  waters  it  is  usually  a  simple  matter  to  determine, 
with  reasonable  accuracy,  the  population  within  the  watershed  of  a 
source  of  supply  which  may  affect  the  quality  of  its  water,  but  in  the 
case  of  a  ground-water  supply  the  area  from  which  water  percolates  to 
the  source  is  often  indefinite  and  rarely  determinable  with  accuracy,  and 
some  further  means  of  determining  the  degree  to  which  it  is  affected  by 
population  in  the  region  about  it  is  usually  necessary. 

Ground  waters  drawn  from  populous  regions  show  very  clearly  upon 
chemical  analysis  the  effect  of  the  pollution  of  the  water  by  sewage  or 
other  wastes  of  human  life.  Chlorine,  though  a  normal  constituent  of 
the  waters  of  all  parts  of  the  State,  is  a  characteristic  ingredient  of 
sewage,  and  the  normal  quantity  having  been  determined,  the  excess 
due  to  sewage  or  the  wastes  of  human  life  and  industry  can  be  ascer- 
tained. The  normal  chlorine  of  the  waters  of  the  State  is  greatest  near 
the  sea,  and  decreases  as  the  distance  from  the  sea  increases.  It  changes 
very  rapidly  within  short  distances  near  the  seashore,  and  in  consequence 
of  a  lack  of  sufficient  information  in  some  cases  the  normal  at  such 
places  is  still  uncertain,  but  veiy  few  of  the  ground  waters  of  the  State 
are  affected  by  this  uncertainty. 

The  ground  waters  of  the  State  have  been  classified  in  accordance 
with  the  determination  of  the  excess  of  chlorine  above  the  normal,  and 
the  results  are  presented  in  the  following  table,  which  has  been  divided 
into  three  groups. 

The  first  group  includes  normal  waters  and  those  in  which  the  ex- 
cess of  chlorine  above  the  normal  is  less  than  0.10  of  a  part  in  100,000. 
The  second  group  includes  those  waters  in  which  the  excess  of  chlorine 
above  the  normal  is  between  0.11  and  0.30  of  a  part  in  100,000.  The 
third  group  includes  those  waters  in  which  the  excess  of  chlorine  above 
the  normal  is  more  than  0.30  of  a  part  in  100,000. 
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Table  No.  20.  —  Ground-water  Sources  arranged  in  Groups  according  to  the 

Excess  of  Chlorine  above  the  Normal. 

Group  1.  —  Normal  Ground  Waters  and  those  in  which  the  Excess  of  Chlorine  is  less  than 

.10  of  a  Pan  in  100,000, 


City  ob  Town. 

Source. 

1      CiTT  OB  Town. 

Source. 

Tubular  wells. 

Manhfield, 

Well. 

Ayer, 

•                ■ 

Tubular  wells. 

Medfield,   . 

Spring. 

Bedford,     . 

•                • 

Laiige  well. 

Merrimao,  . 

Tubular  wells. 

Billerica,    . 

1                • 

Tubular  wells. 

Monson,     . 

Large  well. 

Bridgewat«r, 
Brookfield  (East 

.).     . 

Wells. 
Tubular  wells. 

Newton,    . 

North  Attleborough, 

Tubular  wells   and 

gallery. 
NewweU. 

filter 

Cohaaaet,   . 

Filter  gallery. 

Oak  Bluffs, 

Springs. 

Laiige  well. 

Palmer  (BondsviUe), 

Tubular  wells. 

Dracut  (Collinsville), 

Tubular  wells. 

Pepperell,  . 

Tubular  wells. 

Tubular  weUs. 

Provincetown*  . 

Tubular  wells  in  Truro. 

Edgartown. 

Tubular  wells. 

Old  wells. 

Franklin,   . 

Tubular  wells,  new. 

Sheffield,   . 

Spring. 

Groton, 

Large  well. 

Shirley, 

WeU. 

Hingham.  . 

Wells. 

Tisbury,    . 

Well. 

Kincston,  . 
Leicester,  . 

Tubular  wells. 
Wells. 

Wareham  (Fire    Di»- 

trict). 
Webster,     . 

Tubular  wells. 
WeUs. 

Lowell, 

Tubular  wells  (Boulevard). 

Westborough,     . 

FUter  basin. 

Mansfield,  . 

Large  well. 

Westford,   . 

Tubular  wells. 

Marblehead, 

Large  well  No.  2. 

Winchendon, 

WeU. 

Marion, 

Tubular  wells. 

Wrentham, 

Tubular  wells. 

Group  B.  —  Ground  Waters  in  which  the  Excess  of  Chlorine  is  between  .11  and  .SO  of  a  Petri 

in  100,000. 


Crrr  on  Town. 

Source. 

CiTT  OB  Town. 

Source. 

Attleborough,    . 

Old  weU. 

Foxborough, 

Tubular  wells. 

New  weU. 

Methuen,   . 

Tubular  wells. 

Avon, 

Wells. 

Middleborough, 

WeU. 

Brookline, 
Canton,      . 

Tubular  wells  and   filter 

gallery. 
Springdale  well. 

Millbury,   . 
Needham, 

Well. 

Hicks  Spring. 

Well  at  Henry's  Spring. 

Newburyport,  . 

WeUs  and  springs. 

Chehnsford  (North), 

Tubular  wells. 

Oxford,      . 

Tubular  weUs. 

Dracut   (WaUr  Sup- 
ply District). 
Easton, 

Tubular  wells. 
Well. 

Uxbridge,  . 
Walpole,     . 

Tubular  weUs. 
Tubular  wells. 

Fairhaven, 

Tubular  wells. 

Weston,      . 

WeU. 
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Table  No.  20.  —  Ground-water  Sources  arranged  in  Groups,  etc,  —  Concluded. 

Group  5.  —  Ground  Waters  in  which  the  Excess  of  Chlorine  is  more  than  .30  of  a  Part  in 

100,000. 


Cnr  OB  Town. 

Source. 

CiTT  OB  Town. 

Source. 

Ameabury, 

Main  Street  wella. 

MiUis, 

Spring. 

Market  Street  wells. 

Natiok,      .        .        . 

Large  well. 

Ay«r, 

Large  well. 

Needham, 

WeU  No.  1. 

BraJntree,  . 

Filter  saUery. 

WeU  No.  2. 

Cohaflset,  . 

Tubular  wells  No.  1. 

North  Attleborough,. 

Old  weU. 

Tubular  wells  No.  2. 

Reading,    . 

Filter  gallery. 

Dedham,    . 
Framinghamt 

Larse    well  and   tubular 

wells. 
Filter  gallery. 

Soituate.    . 
Sharon, 

Tubular  wells. 
Well. 

Franklin,   . 

Tubular  wells,  old. 

Waltham,  . 

Old  well. 

Grafton,     . 

Filter  gallery. 

New  well. 

Hopkinton, 

Wdla. 

Ware, 

Wells. 

Hyde  Park, 
Manchewter, 

Tubular  wells  near  Nepon- 

set  River. 
Tubular  weUs  near  Mother 

Brook. 
Laitse   well  and  tubular 

welU. 

Welleeley,  . 
Wobum,    . 

Tubular  wells. 

Well  at  Williams  Spring. 

Filter  gallery  and  wells. 

Nitrates  in  Ground  Waters. 

The  quantity  of  nitrates  present  in  ground  waters  is  in  some  degree  a 
measure^  though  a  somewhat  less  definite  and  reliable  one  in  this  State 
than  the  excess  of  chlorine,  of  the  extent  to  which  these  waters  have  been 
exposed  to  pollution  by  sewage  before  entering  the  collecting  works  from 
which  the  water  is  drawn.  Ground  waters  from  an  uninhabited  water- 
shed in  which  the  land  has  not  been  cultivated  or  polluted  in  any  way  by 
animal  matter  are  very  low  in  nitrates,  and  often  contain  none  at  all. 
The  use  of  lands  for  pasturage  tends  to  increase  slightly  the  quantity  of 
nitrates  present  in  the  ground  waters  of  the  region  so  used.  Ground 
waters  from  lands  under  cultivation,  even  though  free  from  human  hab- 
itation, contain  a  noticeably  larger  quantity  of  nitrates  than  in  the  cases 
where  the  land  has  been  unused  or  used  only  for  pasturage.  In  thickly 
settled  regions  the  ground  waters  are  nearly  always  very  high  in  nitrates, 
formed  from  the  ammonia  of  house  drainage  and  other  animal  matter. 
This  determination  is,  therefore,  of  great  value  as  an  indication  of  pre- 
vious pollution  in  ground  waters,  and  if  taken  in  connection  with  the 
excess  of  chlorine  is  a  very  important  index  of  the  amount  of  this  previous 
pollution. 
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Table  No.  21.  —  Nitrates  in  Ground  Waters. 

[Parte  in  100,000.] 


Westborough,  filter  basin 0011 

PeppereU,  tubular  weUs, 0018 

Bodford.  large  well 0020 

Sheffield,  apring, 0020 

Edgartown,  tubular  wella, 0028 

Wareham  (Fire  District),  tubular  wells,     .    .0028 

Provinoetown,  old  weUa, 0031 

Tisbury,  well 0031 

Winchendon,  well 0033 

Wrentham,  tubular  wells 0033 

Reading,  filteied  water 0034 

Reading,  filter  gallery 0036 

Shirlay,  weU, 0037 

Ayer,  tubular  wells, 0040 

Brookfield  (East),  tubular  wells.  .    .0042 

North  Attleborough,  new  well,    .  .    .0048 

BiUerica,  tubular  weUs, 0040 

Weetford.  tubular  wells, 0060 

Groton,  large  well 0082 

Marbl^ead.  large  well  No.  2,      .        .        .    .0064 

Kingston,  tubular  wells, 0068 

Amesbury,  Market  Street  wells 0077 

Provinoetown,  tubular  wells  in  Truro,       .    .0078 

Bridgewater,  wells, 0081 

Canton,  Springdale  wdl 0082 

Attleborough,  new  well, 0000 

Attleborough,  old  well, 0004 

Monson,  large  well, 0005 

Franklin,  tubular  wells,  new,  .    .0096 

Lowell,  tubular  wells  (Boulevard),      .        .    .0008 

Oak  Bluffs,  springs 0120 

Hingham,  wells, 0131 

Medfield,  spring 0143 

Methuen,  tubular  wells, 0143 

Wobum,  filter  gallery  and  weUs,  .    .0160 

Webster,  wells, 0167 

Waltham.  new  well 0173 

Marion,  tubular  wells, 0184 

Palmer  (Bondsville).  tubular  wells.    .        .    .0186 
Canton,  wdl  at  Henry's  Spring,  .    .0195 


Cohasset,  filter  gallery. 0199 

Millbury.  well, 0206 

Dracut  (Collinsville),  tubular  wells,  .        .    .0208 

Newbuiyport,  wells  and  springs,  .    .0229 

Easthampton,  tubular  wells 0230 

Chelmsford  (North),  tubular  wells,    .        .    .0241 

Framingham,  filter,  gallery 0241 

Brookline,  tubular  wells  and  filter  gallery,  .    .0259 

Weston,  well, 0268 

Waltham,  old  well 0269 

Walpole,  tubular  wells,  .0270 

Ayer.  laige  well, 0274 

Draout  (Water  Supply  District),  tubular    .0280 

wells. 
Foxborough,  tubular  wells 0284 

Newton,  tubular  wells  and  filter  gallery,     .    .0286 

Cohasset,  laiga  well 0291 

Mansfield,  large  well, 0298 

Amesbury,  Main  Street  wells,  .    .0314 

Adams,  tubular  wells, 0317 

Natiok,  large  well, 0329 

Oxford,  tubular  wells 0362 

Cohasset,  tubular  weUs  No.  1,     .        .        .    .0366 

Fairhaven,  tubular  wells 0375 

Braintree,  filter  gallery 0415 

Mexrimao,  tubular  welb, 0425 

North  Attleborough.  old  well.     .  .    .0462 

Avon,  wells, 0468 

Middleborough.  well, 0489 

Easton,  weU 0541 

Leicester,  wells, 0614 


Hyde  Park,  tubular  weUs  near  Neponset    .0688 

Kiver. 
Franklin,  tubular  wells,  old 0893 

Cohasset,  tubular  weUs  No.  2 0894 

Uxbridge,  tubular  wells. 0899 

Needham,  Hicks  Spring 0917 

Needham,  well  No.  1, 1088 

Marshfield,  well, 1155 

Welleslcy.  tubular  weUs, 1174 

Needham,  well  No.  2 1210 

Hyde  Park,  tubular  wells  near  Mother  Brook,  .1480 
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Table  No.  21.  —  Nitrates  in  Ground  Waters  —  Concluded. 

{Parts  in  100,000.] 


Manchester,  larce  well 1607 

Maaeheater.  tubniar  wells 1675 

Mmia,8princ 1025 

Dedham.  laiie  well  and  tubular  wells,       .    .  1775 
Sdtaata.  tabular  wcUs. IMl 


Grafton,  filter  gallery 2248 

Ware,  wells, 2S6S 

Sharon,  well, 2415 

Wdlesley,  weU  at  Williams  Spring,      .        .    .t905 
Hopkinton,  wells, 4117 


Ammonia  in  Ground  Waters. 

Nearly  all  ground  waters^  even  those  of  the  best  springs  and  wells  in 
unpopulated  regions^  contain  yery  small  quantities  of  free  and  albu- 
minoid ammonia,  though  at  times  these  substances  are  wholly  absent. 
The  determinations  of  chlorine  and  nitrates  already  given  are  the  impor- 
tant means  of  showing,  by  chemical  analysis,  the  comparative  degree  to 
which  ground  waters  are  affected  by  pollution;  the  determinations  of  the 
free  and  albuminoid  ammonias  in  ground  waters  are  indices  of  the  extent 
to  which  a  polluted  water  has  been  purified  and  freed  from  organic  mat- 
ter in  its  passage  through  the  ground.  Imperfectly  purified  waters,  or 
waters  which  enter  wells  or  springs  while  still  undergoing  the  process 
of  purification,  usually  contain  considerable  quantities  of  ammonia,  both 
free  and  albuminoid,  and  the  quantity  of  free  ammonia  especially  is 
sometimes  very  large.  The  ammonia  in  a  ground  water  may  be  derived 
from  sewage  or  from  decaying  vegetable  or  organic  matter  unaffected  by 
sewage.  The  ammonias  present  in  sewage  are  very  high,  but  in  a  thor- 
oughly purified  sewage  effluent  they  may  be  no  greater  than  in  a  good 
spring  or  well  water. 

The  water  of  an  unpolluted  pond  or  reservoir  containing  a  large 
quantity  of  ammonia,  on  account  of  the  presence  of  organic  matter  of 
a  vegetable  origin,  may,  after  passing  through  the  ground  to  a  filter 
gallery  or  well,  become  nearly  or  quite  as  free  from  ammonia  as  the 
natural  ground  water  of  the  region.  Some  ground  waters  are  affected 
by  the  presence  of  organic  matter  in  the  ground  from  which  they  are 
drawn,  those  from  beneath  springs  or  deep  layers  of  peaty  soil  usually 
containing  very  large  quantities  of  ammonia  and  iron,  evidently  derived 
from  the  organic  matter  in  the  ground  in  which  the  collecting  works 
are  located. 

Some  of  the  filter  galleries  and  wells  located  near  streams  and  ponds 
have  now  been  in  use  as  public  water  supplies  for  many  years.  In  some 
cases  the  quality  of  the  water  shows  no  material  change  from  the  time 
the  first  examination  was  made,  but  in  other  cases  the  quantity  of  free 
and  albuminoid  ammonia  has  increased,  indicating  that  a  part  at  least 
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of  the  water  entering  these  sources  is  imperfectly  purified.  In  imper- 
fectly purified  waters  the  increase  in  ammonias  is  usually  accompanied 
by  an  increase  in  iron  and  in  nitrites,  and  later  by  the  presence  of 
turbidity,  sediment  and  color.  The  average  quantity  of  albuminoid 
ammonia  and  free  ammonia  in  the  various  ground-water  supplies  in  the 
State  during  the  past  five  years  is  given  in  the  following  tables,  Nos. 
22  and  23:  — 


Table  No.  22.  —  Albuminoid  Ammonia  in  Ground  Waters. 

[Parts  in  100.000.] 


Pepperell,  tubular  woUa. 
Provinoetown,  tubular  wella  in  Truro, 
Adams,  tubular  wella, 


.0005 
.0006 
.0007 


Shirley.  weU 0007 

Ayer,  tubular  wells, 0008 

Brookfield  (East),  tubular  wells,  .    .0008 

Draeut  (Water  Supply  Distriot).  tubular    .0008 

wells. 
Oxford,  tubular  wells 0008 

Eastbampton,  tubular  wells 0009 

Edgartown,  tubular  wells, 0009 

Mansfield.  lanEe  well, 0000 

Marion,  tubular  wells 0009 

Walpole.  tubular  wells 0009 

Wareham  (Fire  District),  tubular  wells,    .     .0009 

Westford,  tubular  wells 0009 

Manchester,  large  well 0010 

Monson,  large  well, 0010 

Wrentham,  tubular  wells 0010 

Foxborougi.  tubular  wells,  .    .0011 

Merrimac,  tubular  wells 0011 

Uxbridge,  tubular  wells, 0011 

Ware,  wells, 0011 

Manchester,  tubular  wells 0012 

Oak  Blufb.  springs 0012 

Palmer  (Bondsville),  tubular  wells,    .       .    .0012 

Scituate,  tubular  wells, 0012 

Franklin,  tubular  wells,  new 0013 

Gzoton,  large  well, 0013 

Marshfield,  well 0013 

MiUis.  spring 0013 

Tisbury,  well, 0013 

Amesbury,  Main  Street  wdls 0014 

Canton.  Sprindgale  well, 00 U 


North  Attleborough,  new  well,   .  .    .0014 

Sharon,  well 0014 

Wellesley,  tubular  wells, 0014 

Franklin,  tubular  wells,  old 0015 

Kingston,  tubular  wells 0016 

Needham,  weU  No.  1, 0016 

Needham,  well  No.  2, 0016 

North  Attleborough,  old  well 0016 

Avon,  wells, 0017 

Natick,  large  weU, 0017 

Cohasset,  tubular  wells  No.  1,     .  .    .0018 

Easton,  well, 0018 

Hopkinton.  wells, 0018 

Wellesley,  well  at  Williams  Spring,      .        .    .0018 

Millbury,  well, 0010 

Ayer,  large  well, 002D 

Draout  (CoUinsville),  tubular  wells.   .        .    .0020 

Bedford,  large  well, 0023 

Dedham,  large  well  and  tubular  wells.       .    .0025 

Needham,  Hicks  Spring, 0025 

Amesbury,  Market  Street  wells 0026 

Waltham,  new  well, 0026 

Winohendon,  well, 0026 

Cohasset,  tubular  wells  No.  2.     .        .       .    .0028 

Hingham,  wells 003O 

Marblehead,  large  well  No.  2 003O 

Webster,  wells, 003O 

Bridgewater,  wells 0(^1 

Billerioa,  tubular  wells 0033 

Chelmsford  (North),  tubular  wells,  .  .  .0032 
Canton,  well  at  Henry's  Spring,  .  .0033 
Newburyport,  wells  and  springs,  .  .0033 
Waltham,  old  well, 0033 
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Table  No.  22.  —  Albuminoid  Ammonia  in  Ground  Waters  —  Concluded. 

[Parts  in  100,000.] 


Attlebaroueh,  old  well, 0034 

MedMd,  spring. 0035 

Wobum,  filter  gaUeiy  and  wells,  .    .0037 

Atticborough,  new  well 0038 

Nevton,  tubular  wells  and  filter  calleiy.    .    .0040 

Gnfion,  filter  saUefy, 0042 

Lmll,  tubular  wells  (Boulevard),      .        .    .0045 

Hyde  Park,  tubular  wells  near  Neponset    .0048 

River. 
Middleboroush.  well, 0051 

BmUine.  tubular  wells  and  filter  gallery,  .    .0055 

Bnbtree.  filter  gallery 0059 

Sheffield,  spring, 0059 


Methum,  tubular  wells. 


.0061 


Hyde  Park,   tubular  wells  near   Mother     .0063 

Brook. 
Framingham,  filter  gallery,  .    .0075 

Reading,  filtered  water 0075 

Leicester,  wells, 0077 

Fairhaven,  tubular  wells. 0081 

Weston,  well 0090 

Cohasset.  large  well.     .  •,      •        •    -0097 

Reading,  filter  gallery, 0107 

Westboiough.  filter  basin 0118 

Cohasset,  filter  gallery 0154 

Provincetown,  old  wells, 0184 


Table  No.  23.  —  Free  Ammonia  in  Ground  Waters. 

[Parts  in  100,000.] 


Bnokfield  (East),  tubular  wells,  .    .0000 

Eaithampton,  tubular  wells,  .    .0000 

Pepperell.  tubular  wells, 0000 

Edgartown,  tubular  weUs, 0001 

Pio^'ineetown,  tubtilar  wells  in  Truro,        .    .0001 

Aduns,  tubular  wells 0002 

FmnkUn,  tubular  wells,  new.  .    .0002 

Haneheeter,  tubular  wells, 0002 

Usrion,  tubular  wells, 0003 

UiUbuzy.  well, 0002 

Oxford,  tubular  wells, 0002 

Tisbury,  well, 0002 

Vrazcham  (Wm  District),  tubular  wells,     .    .0002 

Vestford,  tubular  wells. 0002 

Dtaeut  (GoDlnsyille),  tubular  wells.   .        .    .0003 

l>acut  (Water  Supply  Distiiot),  tubular    .0003 

wells. 
Ession.  well. 0008 

Foxboiough.  tubular  wells. 0003 

FrsaUin,  tubular  wells,  old.  .    .0003 

Groton,  lazse  well, 0003 

Hopkinton,  weUs. 0003 

SUnsfield,  large  weU. 0003 

Haishfield.  weU .    .0003 

^Dson.  lanee  well. 0003 


Needham.  well  No.  2,  . 
North  Attleborough,  new  well, 
Scituate,  tubular  wells, 
Walpole,  tubular  wells, 
Ware,  wells.  .... 
Wrentham,  tubular  wells,    . 
Ayer,  large  well,  . 


.0003 
.0003 
.0003 
.0003 
.0003 
.0003 
.0004 


Canton.  Springdale  well 0004 

Cohasset,  tubular  wells  No.  1.     .        .        .    .0004 
Cohasset.  tubular  wells  No.  2.     .  .    .0004 

Kingston,  tubular  wells 0004 

Manchester,  large  well. 0004 

Merriznao,  tubular  wells, 0004 

Natick.  large  weU 0004 

Needham.  well  No.  1. 0004 

North  Attleborough.  old  well 0004 

Shirley,  well 0004 

Wellesley,  tubular  wells 0004 

Bedford,  large  well, 0005 

Needham,  Hicks  Spring, 0005 

Sharon,  well, 0005 

Attleborough,  old  well.  .        .    .0006 

Avon,  wells 0006 

Ayer.  tubular  wells, 0006 
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Table  No.  23.  —  Free  Ammonia 

{Parts  in 
Hyde  Park,  tubular  wells  near  MotherBrook,  .0006 

Millis,  spring OOOA 

Oak  Bluffs,  aprinss, 0006 

Palmer  (Bondsville),  tubular  wells,    .        .    .0006 

Uxbridge,  tubular  wells 0006 

Attleborough,  new  well 0007 

Bridgewater,  wells 0007 

Canton,  Wells  at  Heniy's  Spring,  .    .0007 

Newton,  tubular  wells  and  filter  gallery,    .    .0007 

Sheffield,  spring, 0007 

Newburyport,  wells  and  springs,  .    .0008 

Waltham,  new  well 0008 

Webster,  wells, OOOS 

Dedham,  laxge  well  and  tubular  wells,       .    .0009 

Leicester,  wells 0009 

Grafton,  filter  gallery 0010 

Hingbam,  wells, 0010 

Amesbury,  ICain  Street  wells,  .    .0011 

Fairhaven,  .tubular  wells, 0012 

WelleBley,  well  at  Williams  Spring,      .        .    .0013 
Weston,  well, 0018 


in  Ground  Waters.  —  Concluded. 

100,000.] 

BiUerica,  tubular  wells, 0014 

Methuen,  tubular  wells, 0014 

Winchendon,  well, 0017 

Westborough,  filter  basin, 0023 

Braintree,  filter  gallery 0024 

Middleborough,  well, 0029 

Chelmsford  (North),  tubular  wells,    .       .    .0032 

Waltham,  old  well 0032 

Amesbury,  Market  Street  wells,  .  .    .0034 

Brookline.  tubular  wells  and  filter  gallery,    .0044 

Framingham,  filter  gallery 0045 

Cohasset,  large  well, 0053 

Medfield,  spring 0055 

Wobuin.  filter  gallery  and  wells,  .    .0071 

Reading,  filtered  water, 0081 

Lowell,  tubular  wells  (Boulevard),     .       .     0088 

Reading,  filter  gallery, 0114 

Provincetown,  old  wells, 0171 

Hyde  Park,  tubular  wells  near  Neponset    .0100 

River. 
Marblehead,  large  well  No.  2,      .        .        .    .0200 

Cohasset,  filter  gallery, 2430 


Iron  in  Ground  Waters. 

Many  ground  waters  contain  iron  in  sufficient  amount  to  produce  a 
rusty  precipitate  when  the  water  is  exposed  to  air^  and  the  iron  becomes 
oxidized.    Iron  is  frequently  present  in  water  which  has  passed  through 
peat  or  other  soil  containing  a  large  quantity  of  organic  matter,  and 
which  has  not  been  subsequently  purified  in  its  passage  through  sand 
or  gravel  to  the  collecting  works.    When  a  ground  water  contains  .05  of 
a  part  of  metallic  iron  in  100,000  in  solution  it  will  generally  precipitate 
on  standing,  giving  the  water  first  a  milky  turbidity  and  subsequently  a 
rusty  sediment.    In  some  ground  waters  this  precipitation  takes  place 
rapidly,  and  the  water  subsequently  becomes  again  clear  and  colorlees, 
while  in  other  cases  the  iron  precipitates  very  slowly  and  can  only  be 
removed  from  the  water  within  a  reasonable  time  by  some  less  simple 
method.    The  quantity  of  iron  varies  greatly  at  different  seasons  of  the 
year  in  most  of  those  waters  in  which  it  is  present  in  considerable 
quantity,  being  insignificant  in  some  seasons  while  in  others  it  is  present 
in  sufficient  quantity  to  cause  serious  trouble.    The  determination  of  iron 
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is  of  great  importance  in  the  ease  of  new  ground-water  supplies,  for  a 
constant  increase  on  continued  pumping,  even  though  the  amount  may 
be  very  small  at  first,  points  to  a  time  when  the  amount  of  iron  will  be 
excessive. 

From  the  following  table,  which  shows  the  average  quantity  of  iron 
present  in  the  various  ground  waters  of  the  State  during  the  past  five 
years,  it  will  be  seen  that  in  over  50  per  cent,  the  quantity  of  iron 
present  is  less  than  .0100  of  a  part  in  100,000  and  in  only  13  is  it 
in  excess  of  .0500  of  a  part  in  100,000.  Of  these  latter,  the  water  of 
the  large  well  at  Cohasset  has  never  been  used,  the  use  of  the  old  wells 
at  Provincetown  and  Franklin  has  been  discontinued,  and  filters  have 
been  installed  for  removing  the  iron  from  the  water  of  the  filter  gallery 
at  Beading  and  the  well  at  Marblehead. 


Table  No.  24.  —  Iron  in  Groundwaters. 

[Parts  in  100,000.] 


PeppereU,  tubular  wells, 
MiUis,  spring, 
Adams,  tubular  wells,  . 
Wobinn,  filter  sallery  and  wells, 
Needham,  wdl  No.  2,  . 
Needliam.weUNo.l.  . 
Natick,  Ivgfi  well. 


.0023 
.0025 
.0030 
.0034 
.0037 
.0039 
.0040 


Oxford,  tubular  wells 0040 

Wrentham,  tubular  wells, 0041 

Haoebester,  tubular  wells, 0043 

CohasBet,  tubular  wells  No.  2 0046 

Needham.  Hicks  Spring 0046 

Westford,  tubular  wells, 0047 

Pnnineetown,  tubular  wells  in  Truro,        .    .0048 

Honson,  huge  well, 0050 

Walpofe,  tubular  wells, 0051 

Palmer  (BondsviUe),  tubular  wells,    .        .    .0052 

Groton.  large  well, 0055 

SWon.  well, 0058 

EdgBrtown,  tubular  wells 0059 

Vanafield,  large  weU. 0059 

MOlbmy.well 0059 

Wan,  wells. 0059 

Welledey,  tubular  wells 0059 

Tiabury,  wen, 0061 

Easthampton,  tubular  wells,  .    .0062 


Medfield,  spring 0065 

Wareham  (Fire  District),  tubular  wells,      .    .0070 

Dedbam.  large  well  and  tubular  wells,       .    .0072 

Fozborough,  tubular  wells, 0072 

Newton,  tubular  wells  and  filter  gallery,     .    .0075 

Chelmsford  (North),  tubular  wells,    .        .    .0078 

Weston,  well 0078 

Hyde  Park,  tubular  wells  near  Mother  Brook,  .  0080 

Avon,  wells, 0083 

Sheffield,  spring 0084 

Attleborough.  old  well. 0085 

Scituate,  tubular  wells 0087 

Dracut  (Collinsville),  tubular  wells.   .        .    .0090 

Attleborough,  new  well 0091 

Ux bridge,  tubular  wells, 0091 

Franklin,  tubular  wells,  new 0093 

Hingham,  wells. 0093 

Manchester,  large  well, 0094 

Easton,  well 0095 

North  Attleborough,  new  well 0095 

Dracut  (Water  Supply  District),  tubular    .0096 

wells. 
Waltham,  new  well, 0096 


Amesbury,  Market  Street  wells, 
Hopkinton,  wells, 
WeUesley,  well  at  Williams  Spring, 
Braintree,  filter  gallery, 


.0100 
.0100 
.0100 
.0102 
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Table  No.  24.  —  Iron  in  Ground  Waters  —  Concluded. 

[Parts  in  100,000.] 


Matshfialdt  well, 
Merrimao,  tubular  wells, 
Canton,  well  at  Heniy'e  Spring, 
Ayer,  large  well,  . 


.0106 
.0109 
.0111 
.0113 


Webeter,  weUa, 0114 

Marion,  tubular  wells 0115 

Leicester,  weUs 0117 

Kingston,  tubular  wells, 0120 

Shirley,  wdl 0125 

Biookfield  (East),  tubular  wells,.  .    .0129 

North  Attleborough,  old  well,     .  .    .0129 

Fairhaven,  tubular  wells, 0185 

Ayer,  tubular  weUs, 0144 

Oak  Bluffs,  springs, 0146 

Cohasset,  tubular  wells  No.  1 0147 

Bedford,  laxge  well, 0153 

Canton,  Springdale  well 0161 

Framingbam,  filter  gallery,  .    .0166 

Biookline,  tubular  wells  and  filter  gallery.  .    .0235 


Methuen,  tubular  wells, 
Grafton,  filter  gallery, 
Reading,  filtered  water,       .* 
Cohasset,  filter  gallery, 
BUleiioa,  tubular  wells, 
Waltham,  old  well, 
Cohasset,  laxge  well, 
Franklin,  tubular  wells,  old, 
Lowell,  tubular  wdls  (Boulevard), 
Winohendon,  well. 


.0366 
.0381 
.0383 
.0422 
.0428 
.0478 
.0509 
.0655 
.0743 
.0777 


Hyde  Park,  tubular  wells  near  Neponset    .0830 

River. 
Bridgewater,  wells 0870 

Newburyport,  weUs  and  springs,  .    .0889 

Middleborough,  weU, 1221 

Amesbury,  Blaln  Street  wells 1612 

Reading,  filter  gallery, 2574 

Marblehead,  large  well  No.  2,  .    .4615 

Provinoetown,  old  wells 7842 


Hardness  of  Ground  Waters. 

The  remarks  concerning  the  hardness  of  surface  waters  apply  also  to 
ground  waters.  Normal  ground  waters  in  most  parts  of  the  State  are 
soft,  although  apparently  somewhat  harder  than  normal  surface  waters 
of  the  same  region.  The  harder  waters  are  found  in  the  limestone 
regions,  located  chiefly  in  the  western  part  of  the  State  and  in  thickly 
settled  localities  where  the  ground  water  is  affected  by  sewage  and  other 
wastes.  About  half  the  ground  waters  of  the  State  have  a  hardness  of 
less  than  2.5  parts  in  100,000,  and  only  10  have  a  hardness  of  more  than 
6.0  parts  in  100,000.  The  hardness  of  the  filtered  water  supplied  to  the 
town  of  Eeading  is  greatly  increased  by  the  lime  and  alum  used  in  the 
process  of  purifjdng  this  water,  which  contains  an  excessive  quantity  of 
iron.  The  average  hardness  of  the  various  ground-water  supplies  of  the 
State  during  the  past  five  years  is  given  in  the  following  table :  — 
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Table  No.  25.  —  Hardness  of  Ground  Waters, 

[Parte  in  100,000.) 


Franklin,  tubular  wells,  new,  .0.8 

Shirley.  weU 0.8 

Brookfield  CEaat).  tubular  welle,    .  .0.4 

Edgartown,  tubular  wells,  .0.4 

Tiabory.  well 0.5 

Oak  Blu£Ei,  sprinffi, 0.0 

WiDchendon,  well, 0.7 

Foxboroush,  tubular  weUs 0.8 

Wrentham,  tubular  welb,       ....    0.8 

Mansfield,  large  well« 0.0 

Warefaam  (Fire  District),  tubular  wells,        .    0.9 

Msrion,  tubular  wella, 1.0 

Weitbonyttch,  filter  basin,  .1.0 

Wertford,  tubular  wells 1.0 

Chebnaford  (North),  tubular  wells,  .1.1 

KInsBton,  tubular  wells,  .        .1.1 

Monson,  larte  well. 1.1 

Canton,  Springdale  well,  .1.8 

Prorinoetown,  tubular  wells  in  Truro,  .        .1.2 
PeppenU,  tubular  wells,  .1.8 

Webster,  wells, 1.8 

Canton,  well  at  Henry's  Spring,     .  .1.4 

Wslpole,  tubular' wells. 1.4 

Uxbridge,  tubular  wells 1.5 

Avon,  wells, 1.0 

£t8ton.wen, 1.6 

Keedbam.  Hieks  Spring,  .1.6 

Oxford,  tubular  wells, 1.6 

Hingham,  wells, 1.7 

Palmer  (BondsriUe),  tubular  wells,       .       .1.8 

Bnintree,  filter  gallery, 1.9 

Lowell,  tubular  wells  (Boulevard),  .1.9 

Mcrrimae,  tubular  wells,  .1.9 

tftObuxy,  well,  .  .       .1.9 

Korth  Attleborough.  new  well.  .1.9 

Sheffield,  qning, 1.9 

Attleborough,  old  wen 2.0 

AttleboRmgli,  new  well, 2.0 

Ayer.  tubular  weUs,  .2.0 

Fairfaavten.  tubular  wells.  .2.1 


Medfield,  spring, 2.1 

Ayer,  large  well,  .2.2 

Billerica.  tubular  wells. 2.2 

Groton.  large  well. 2.2 

Diaout  (CoUinsrille).  tubular  wells,      .       .2.8 

Middleborough,  well, 2.8 

Needham,  weU  No.  2, 2.8 

Bedford,  large  well 2.5 

Franklin,  tubular  wells,  old 2.5 

Leicester,  wells 2.5 

Ware,  wells 2.7 

MaiBhfield,  wen 2.8 

Needham,  weU  No.  1 2.8 

Newton,  tubular  wells  and  filter  gaUeiy,       .    2.8 

North  Attleborough,  old  wen.  .2.8 

Reading,  filter  gaUery,    ......    2.9 

Bridgewater.  wdls. 3.0 

Manchester,  tubular  wells,  .8.0 

Methuen,  tubular  wells, 8.0 

Ck>hasset,  large  weU, 3.2 

Hyde  Park,  tubular  wells  near  Mother  Brook,    8 . 2 

Millis,  spring, 8.2 

Waltham,  old  woU 8.4 

Weston,  well, 8.4 

Draout    (Water  Supply  District),    tubular    8.6 

weUs. 
Provinoetown,  old  wells,  .8.6 

WeUcsley.  tubular  weUs,  .3.6 

Waltham,  new  weU 3.8 

Sharon,  wen, 8.0 

Easthampton,  tubular  wells.  .  .4.0 

Dedham,  large  weU  and  tubular'wells,  .        .4.1 

Manchester,  large  weU 4.1 

Qrafton.  filter  gaUery 4.2 

WeUesley,  wen  at  WiUiams  Spring,  .4.2 

Natick,  large  wen 4.8 

Newburyport,  wells  and  springs,    .  .4.4 

Framingham,  filter  gallery.     .  .4.5 

BrookUne.  tubular  wells  and  filter  gallery,    .    4.6 

Cohasset,  tubular  wells  No.  2,  .4.9 

Sdtuate.  tubular  wdb, 4.9 
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Table  No.  25.  —  Hardness  of  Ground  Waters  —  Concluded. 

[PhTtB  in  100,000.1 


Woburn,  filter  gallery  and  weUa.    .  .5.0 

Hopkinton,  wells 6.1 

Ameebuiy,  Main  Street  weUa,  .5.4 

Cohaaset,  filter  gallery, 5.5 

Hyde  Park,  tubular  weUa  near  Neponaet  River,  5.6 


Cohaawt.  tubular  wella  No.  1, 
Reading,  filtered  water,  . 
ICarblebead,  laixe  well  No.  3, 
Adams,  tubular  wdla, 
Ameeburyt  Market  Street  wdls, 


.  6.0 

.  6.8 

.  7.5 

.  9.8 

.  14.7 


Eesidue  on  Evaporation  in  Ground  Waters. 

The  remarks  concerning  the  presence  of  dissolved  mineral  matter  in 
surface  waters  apply  also  to  ground  waters.  The  highest  total  residue 
in  unpolluted  ground  waters  is  found  in  the  limestone  regions  and  in  wells 
near  the  sea,  and  the  high  total  residue  in  other  places  is  usually  an  indi- 
cation of  the  previous  pollution  of  the  water  by  sewage.  About  50  per 
cent,  of  the  ground  waters  of  the  State  have  a  total  residue  of  less  than 
6.5  parts  in  100,000,  and  75  per  cent,  of  the  waters  have  a  total  residue  of 
less  than  10  parts  in  100,000.  The  total  residue  in  the  various  ground- 
water supplies  in  the  State  is  shown  in  the  following  table :  — 


Table  No.  26.  —  Residue  on  Evaporation  in  Ground  Waters. 

[Parte  in  100,000.] 


Shirley,  well, 2.55 

Brookfield  (East),  tubular  wells,  .  .2.74 

Wrentham,  tubular  wells,      .        .  .2.93 

Westborough.  filter  basin 3.16 

Edgartown,  tubular  wells,     .  .3.18 

Winchendon,  well 3.28 

Mansfield,  large  well, 3.31 

Chelmsford  (North),  tubular  wells,  .3.42 

Monson,  large  well, 3.42 

Pepperell,  tubular  wells,  .  .  .  .3.47 
Wareham  (Fire  District),  tubular  weUs.  .  3.49 
Franklin,  tubular  wells,  new,  .3.63 

Westford,  tubular  wells,         .  .3.67 

Foxborough,  tubular  wells,    .  .3.75 

Sheffield,  spring 3.91 

Canton,  Springdale  well,       .  .3.99 

Webster,  wells, 4.06 

Oak  Bluffs,  springs, 4.07 

Marion,  tubular  wells 4.17 

Oxford,  tubular  wells, 4.32 


Walpole,  tubular  wells, 4.M 

Tisbury,  weU, 4.35 

Medfield,  spring, 4.38 

North  Attleborough,  new  well.     .  .4.44 

Canton,  well  at  Henry's  Spring,  .        .        .4.57 
Attleborough,  old  wdl,  .  .    4.G0 

Kingston,  tubular  wells 4.82 

Easton,  well 4.65 

Uxbridge,  tubular  wells,  .4.70 

Avon,  wells, 4.73 

Groton.  large  well, 4.75 

Attleborough,  new  well,         .  .4.87 

MiUbuiy,  weU 4.98 

Ayer,  tubular  wells, 4.09 

Lowell,  tubular  wWls  (Boulevard),       .       .    5.00 
Palmer  (BondsviUe),  tubular  wells,  .5.00 

Needfaam.  Hicks  Spring,       .        .  .5.01 

Merrimac  tubular  wells.  .    5 .  24 

Ayer.  laige  well, 5.46 

Hingham,  wellB, 5.50 
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Table  No.  26.  —  Residue  on  Evaporation  in  Ground  Waters  —  Concluded. 

[Parts  in  100,000.1 


Bedford,  Iai«e  trell,       .        .        .        . 
Dracut  (CoDinsTille),  tubular  wella, 
Braintree,  filter  gallery, 
Provinoetown,  tubular  wdla  in  Truro, 


«.7l 
5.72 
5.M 
6.04 


Uiddleboroogh,  weU. 0.34 

Lciceeter,  walla, 0.90 

Needham,  well  No.  1, 0.41 

Fairhaven,  tubular  welle 0.60 

Newton,  tubular  weOa  and  filter  gallery,      .    0.57 

North  Attleborough,  old  well,  .0.50 

Needham,  well  No.  2 0.00 

BlUerica,  tubular  wdla,         ....    6.05 

Easthampton,  tubular  wella,  .7.00 

Methuen,  tubular  wells,  .7.29 

Franklin,  tubular  wells,  old,         .  .7.40 

Dracut   (Water  Supply  District),   tubular    7.42 

wells. 
Ware,  wells, 7.72 


Waltham.  new  well, 
Bri<igewmta',  wells, 
Waltham,  old  well. 
Minis, 


7.80 
7.92 
7.93 
8.18 


Weston,  well 8.22 

Natiek,  large  well, 8.38 

WeDealey.  tubular  wells 8.02 

Hyde  Park,  tubular  wells  near  Mother  Brook,  8. 00 


Reading,  filter  gallery 8.83 

Manohester,  tubular  wells.    ....    9.27 

Brookline,  tubular  wells  and  filter  gallery,  .    9.28 

Framingham,  filter  gallery 9.31 

Cohasset,  large  well 10.10 

Wobum,  filter  galloiy  and  wells,  .  .10.33 

Dedham,  large  well  and  tubular  wells,         .10.44 

Sharon,  well, 10.88 

Grafton,  filter  gallery, 11.23 

Provinoetown,  old  wells,  .  11 .45 

Wellesley,  well  at  Williams  Spring,  .11.60 

Manchester,  large  well, 11.60 

Amesbury,  Main  Street  wells,  .11.76 

Cohasiet.  filter  gallery, 11.89 

Cohasset,  tubular  wells  No.  2,  .12.10 

Newburyport,  wells  and  springs,  .  .12.50 

Hopkin ton,  wells, 12.69 

Marshfield,  well, 13.15 

Reading,  filtered  water,         ....  13.30 

Hyde  Park,  tubular  wells  near  Neponset  13.79 

River. 
Cohasset,  tubular  wells  No.  1,      .  .14.08 

Adams,  tubular  wells, 14.26 

Scituate,  tubular  wells,         .       .  .10.12 

Marfolehead,  large  well  No.  2,  .18.98 

Amesbury,  Market  Street  weUs,    .  .20.50 
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EXAMINATION  OF  RIVERS. 


All  of  the  larger  rivers  of  the  State  are  polluted  to  a  greater  or  less 
degree  by  the  sewage  of  cities  or  towns  or  by  manufacturing  wastes  from 
factones  and  mills  located  upon  their  banks.  In  some  cases  the  pollu- 
tion is  slight,  and  the  stream  is  offensive  neither  to  sight  nor  smell, 
except  in  the  immediate  vicinity  of  the  outlet  of  a  sewer  or  just  below  a 
mill.  In  extreme  cases,  however,  the  pollution  is  so  great  that  the  stream 
is  rendered  filthy  and  offensive  for  many  miles. 

The  flow  of  streams  during  the  year  1909  was  less  than  the  average, 
and  in  some  cases  less  than  in  1908.  In  the  southeasterly  portion  of  the 
State  the  flow  was  somewhat  greater  and  better  maintained  than  in  1908, 
on  account  of  the  slightly  greater  rainfall  and  its  more  even  distribution 
throughout  the  year. 

On  most  of  the  important  streams  of  the  State  stations  were  estab- 
lished several  years  ago,  at  which  samples  have  been  collected  for  chemi- 
cal examination.  These  samples  are  generally  collected  monthly  during 
the  six  driest  months  of  the  year,  —  June  to  November  inclusive, — 
although  there  are  a  few  cases  in  which  they  are  collected  monthly 
throughout  the  year.  During  the  year  1909  chemical  analyses  were  made 
of  samples  of  water  collected  from  the  following  streams :  — 


Assabet. 

Blackstone. 

Charles. 

Chicopee. 

Concord. 

Connecticut. 

Deerfield. 

French. 

Green. 

Hoosick. 

Housatonic. 

Merrimack. 

Mill   ( Northampton ) . 


Millers. 

Nashua. 

Nemasket. 

Neponset. 

Quaboag. 

Quinebaug. 

Salisbury  Plain. 

Shawsheen. 

Sudbury. 

Taunton. 

Ten  Mile. 

Ware. 

Westfield. 


A  summary  of  the  various  analyses  showing  the  condition  of  the  Black- 
stone,  Charles,  Hoosick,  Merrimack,  Nashua,  Neponset,  Taunton  and 
Ware  rivers  for  such  years  as  these  records  are  available  is  appended. 
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BIiACKSTONE  RIVER. 

Blackstone  Rn'ER. 

Chemical  Examination  of  Water  from  Blackstone  River.  —  Averages 
FOR  Six  Months,  from  June  to  November,  1887  to  1909,  inclusive. 

Blackstone  River,  between  Mill  Brook  Channel  and  the  Sewage  Precipitation  Works 

of  the  City  of  Worcester. 


[Parts  in  100.000.] 
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BLACK8TONB  BnTEB. 

Chemical  Examination  of  Water  from  Blackbtone  River,  etc.  — 

Canduded. 

Blackatone  River,  at  Uzbridge. 

[Parts  in  100,000.] 
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.0233 

.0180 

.0053 

8.53 

1.69 

.0484 

.0237 

0180 

0M7 

7.66 

1.98 

.0509 

.0258 

.0210 

.0048 

7.12 

2.17 

;.0325 

.0240 

.0193 

.0047 

12.50 

2.44 

1.1310 

.0301 

.0247 

0054 

9.33 

1.82 

..1168 

.0254 

.0219 

.0035 

8.62 

2.13 

i.1420 

.0288 

.0227 

.0061 

9.43 

2.24 

'.1623 

.0284 

.0238 

0046 

8.46 

1.85 

.1397 

.0233 

.0189 

.0044 

8.71 

2.06 

.1079 

0235 

.0201 

.0034 

10.76 

2.03 

.1956 

.0311 

.0222 

.0089 

9.02 

2.15 

.1526 

.0306 

.0251 

.0055 

10.43 

2.21 

.1521 

.0240 

.0181 

.0050 

9.85 

2.53 

.1295 

.0232 

.0185 

.0047 

11.87 

8.17 

.1595 

.0267 

.0220 

.0047 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


.51 
.50 
.45 
.53 
.72 
63 
.77 
.89 
.90 
.97 
.02 
0.63 
1.31 
1.15 
0.87 
1.20 


1. 

1. 
1. 
1. 
1. 
1. 
2. 


10 
26 
67 
27 
61 
78 
27 


.0210 
.0278 
.0167 
.0229 
.0308 
.0217 
.0385 
0273 
.0383 
.0413 
.0445 
.0240 
.0310 
.0417 
.0155 
.0195 
.0192 
.0337 
.0207 
.0188 
.0247 
.0258 
.0225 


0004 
0003 
0003 
0006 
.0002 
.0011 
.0012 
.0024 
.0027 
.0019 
.0023 
.0049 
.0039 
.0006 
.0010 
.0010 
.0009 
.0008 
.0006 
.0014 
.0024 
.0010 


2.3 
2.2 
2.0 
2.6 
2.8 
32 
3.3 
8.1 
2.5 
4.6 
3.4 
3.1 
2.8 
2.9 
2.9 
2.9 
2.4 
3.1 
3.4 


NoTX.  —  The  sewace  puriScstioD  worlu  of  the  city  of  Worcester  were  put  in  operation  in  1890,  since 
which  time  a  portion  of  the  sewage  of  the  city  has  been  treated.  The  works  were  enlarged  in  1803.  and 
■inee  that  time  praetioally  all  of  the  dry- weather  flow  of  sewace  has  bean  treated. 
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CHABLES  BIVER. 

Charles  River. 

Chemical  Examination  of  Water  from  Charijss  River.  —  Averages  for 
Six  Months,  from  June  to  November,  1887  to  1909,  inclusive. 

Charles  River,  opposite  Pumping  Station  of  WaWiam  Water  Works. 

[Parts  in  100.000.] 


Residue  on 
Evaporation. 

Ammonia. 

Nitboosn 

• 

1 



AS 

Months. 

• 

1 

• 

ALBUMINOID. 

1 

1^ 

<5 

• 

3 

Loss  on 
Ignition. 

• 

1 

1 
1 

a 

Suspended. 

• 

s 
& 

z 

• 

s 

'B 

1 

June-Nov. 

,1887,  . 

.67 

6.02 

1.62 

.0020 

.0274 

^ 

^ 

.48 

.0043 

. 

4t 

It 

1888.  . 

.82 

5.47 

1.88 

.0035 

.0810 

.0265 

.0045 

.41 

0087 

.0002 

— 

— 

<• 

«• 

1807.  . 

.95 

6.06 

2.45 

.0056 

.0322 

.0290 

.0023 

.63 

.0073 

.0002 

.83 

1.0 

<l 

«i 

1898.  . 

.81 

6.74 

2.46 

.0050 

.0329 

.0206 

.0033 

.44 

.0043 

.0001 

.85 

1.6 

<l 

i« 

1809,  . 

.41 

6.50 

1.81 

.0047 

.0264 

.0248 

.0016 

.51 

.0061 

.0002 

.52 

1.0 

<( 

(1 

1000,  . 

.52 

5.93 

1.68 

.0064 

.0282 

.0250 

.0023 

.68 

.0070 

.0002 

.58 

1.7 

(4 

«• 

1901,  . 

.82 

5.93 

2.72 

.0065 

.0322 

.0280 

.0033 

.44 

.0067 

.0002 

.85 

1.8 

«l 

«« 

1902.  . 

.45 

6.21 

1.97 

.0084 

.0258 

.0228 

.0030 

.62 

.0077 

.0003 

.59 

2.0 

«t 

*i 

1903.  . 

.64 

6.06 

2.21 

.0078 

.0267 

.0230 

.0028 

.68 

.0084 

.0003 

.71 

2.0 

** 

•« 

1904,  . 

.65 

6.08 

2.22 

.0062 

.0317 

.0266 

.0051 

.62 

.0095 

.0002 

.62 

2.0 

** 

t« 

1905.  . 

.79 

6.29 

2.54 

.0077 

.0363 

.0308 

.0055 

.58 

.0075 

.0002 

.80 

1.7 

It 

«• 

1906.  . 

1.00 

6.70 

2.58 

.0063 

.0335 

.0207 

.0038 

.50 

.0038 

.0002 

.98 

1.8 

«« 

«t 

1907.  . 

.58 

6.22 

2.24 

.0067 

.0278 

.0247 

.0031 

.63 

.0058 

.0002 

.65 

2.01 

ft 

«• 

1908.  . 

.62 

6.50 

2.49 

.0048 

.0344 

.0284 

.0060 

.60 

.0027 

.0001 

.64 

1.0 

«« 

«i 

1909.  . 

.54 

6.79 

2.36 

.0063 

.0349 

.0208 

.0051 

.76 

.0026 

.0002 

.53 

2.0 

1  July  omitted. 


HOOSICK  RIVSR. 


HoosiCK  River. 

Chemical  Examination  of  Water  from  Hoosick  River.  —  A\'^rages  for 
Six  Months,  from  June  to  November,  1887  to  1909,  inclusive. 

Hoosick  River,  at  WUHamsUnvn. 

[Parts  in  100,000.] 


Months. 

5 

Residue  on 
Evaporation. 

Ammonia. 

Chlorine. 

Nitrogen 

Oxygen 

Consumed. 

i 

ALBUMINOID. 

AS 

• 

3 

e2 

Loss  on 
Ignition. 

3 
e2 

i 
1 

1 

QQ 

• 

1 

Nitrites. 

1 

June-Nov. 

.  1887.  . 

.22 

12.05 

1.22 

.0065 

.0190 

mm 

^ 

.23 

.0232 

■^^ 

^ 

■^ 

•i 

it 

1888,  . 

.12 

10.82 

1.00 

.0026 

.0210 

.0142 

.0068 

.27 

.0247 

.0015 

"* 

<— 

•t 

li 

1804,  . 

.37 

13.56 

2.74 

.0166 

.0361 

.0224 

.0137 

.50 

.0102 

.0014 

.42 

0.0 

«• 

««• 

1805,  . 

.34 

14.20 

3.26 

.0100 

.0424 

.0241 

.0183 

.63 

.0090 

.0020 

.53 

9.0 

•1 

«< 

1806,  . 

.21 

11.71 

2.30 

.0205 

.0267 

.0172 

.0005 

.30 

.0133 

.0018 

.33 

8.6 

•( 

li 

1807,  . 

.26 

11.32 

2.30 

.0174 

.0312 

.0173 

.0139 

.30 

.0265 

.0011 

.31 

7.9 

tt 

•  1 

1808,  . 

.27 

10.46 

2.38 

.0223 

.0311 

.0210 

.0101 

.81 

.0170 

.0007 

.34 

6.6 

«i 

<< 

1800,  . 

.30 

15.21 

3.31 

.0252 

.0622 

.0379 

.0243 

.64 

.0070 

.0020 

.62 

8.3 

li 

<l 

1900,  . 

.28 

14.20 

2.70 

.0433 

.0647 

.0301 

.0246 

.60 

.0087 

.0043 

68 

7.8 

«« 

•  I 

1901,  . 

.27 

13.02 

3.70 

.0400 

.0520 

.0250 

.0270 

.43 

.0152 

.0024 

.63 

7.3 

t( 

it 

1902.  . 

.22 

10.62 

2.87 

.0060 

.0307 

.0172 

.0135 

.34 

.0123 

.0014 

.40 

6.4 

(1 

«• 

1903,  . 

.17 

10.50 

2.37 

.0272 

.0264 

.0151 

.0113 

.29 

.0183 

.0010 

.33 

7.6 

t« 

tt 

1904,  . 

.13 

12.30 

3.23 

.0677 

.0310 

.0191 

.0119 

.45 

.0203 

.0024 

.20 

8.3 

•« 

it 

1005.  . 

.20 

11.00 

2.81 

.0205 

.0265 

.0166 

.0109 

.32 

.0123 

.0015 

.31 

5.6 

•1 

il 

1006.  . 

.31 

13.28 

3.63 

.0415 

.0489 

.0252 

.0237 

.47 

.0147 

.0030 

.43 

6.0 

*i 

tl 

1007.  . 

.26 

11.80 

2.03 

.0431 

.0390 

.0231 

.0159 

.47 

.0136 

.0021 

.30 

7.0 

it 

it 

1008.  . 

.23 

14.00 

3.86 

.0559 

.0323 

.0195 

.0128 

.54 

.0085 

.0023 

.37 

it 

«• 

1900,  . 

.23 

16.46 

4.00 

.0496 

.0382 

.0243 

.0139 

.62 

.0060 

.0035 

.41 

— 

No.  34.] 
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MSBBIMACK  BIVEB. 

Merbimack  River. 
Table  comparing  the  Anodyaes  above  Lowell  with  those  above  Lawrence,  1909. 

[Puts  in  100.000.) 


RniDux  ON 

1 

Ammonia. 

NiTROGBN 

Evaporation. 

A8 

• 

ALBUMINOID. 

• 

• 

4 

• 

1 

1 

1 

1 

1 

.3 

5 

1 

i 

1 

J 

30 

1 

1 

1 

Hean  of  taalymtB 

above 

.34 

4.45 

1.09 

.0135 

.0190 

.Oltf 

.0045 

.29 

.0084 

.0001  1 

1.4 

LoireU. 

1 

Hean    of  analj'sei 

above 

.85 

5.54 

2.18 

.0221 

.0236 

.om 

.0061 

.42 

.0037 

.0005 

1.6 

Lawrence. 

■                • 

Iner««.  . 

.01 

i 

1.19 

0.19 

.0086 

.0046 

.0030 

.0016 

.13 

.0003 

.0004 

0.3 

In  order  to  compare  these  results  with  similar  ones  obtained  in  pre- 
Tious  years^  another  table  is  presented^  which  shows  the  increase  in  im- 
purities as  the  water  passes  from  a  point  above  Lowell  to  Lawrence^  as 
given  in  the  last  line  of  the  above  table,  and  the  corresponding  increase 
in  previous  years. 

Increase  in  the  Amount  of  Impurities  in  the  Merrimack  River  Water,  from  a  Point 
above  Lowell  to  Lawrence,  as  determined  by  the  Regular  Monthly  Examina- 
tions of  Different  Years. 


[Ports 

in  100.000.] 

1 
Residue  on    , 
evapobation. 

Ammonia. 

1 
Nitrogen 

i            AS 

1        _      

Color. 

1 

ALBUMINOID. 

Chlorine. 

Date. 

• 

■ 

a 

• 

1 

i 
1 

Q 

Suspended. 

Nitrates. 

Nitrites. 

• 

Incrawe,  1887-1889. 

0.01 

0.23 

0.09 

.0007 

.0027 

.0017 

.0010 

.026 

.00031 

.0000 

^ 

Increase,  1890, 

0.05 

0.62 

0.221 

.0016 

.0023 

.0017 

.0006 

.028 

.00201 

.0000  1 

0.2 

Increase,  1891,  . 

0.021 

0.20 

0.07 

.0021 

.0023 

.0021  1.0002 

.035 

.0030'  .0000  1 

0.1 

Increase,  1892.  . 

0.06 

0.48 

0.12 

.0019 

.0037 

.0037 

.0000 

.039 

.00131'. 0000 

0.0 

Increase.  1893,  . 

0.09 

0.47 

0.30 

.0031 

.0032 

.0021 

.0011 

.035 

.00021 

.0001 

0.0 

Increase,  1894,  . 

0.02 

0.15 

0.04 

.0028 

.0032 

.0032 

.0000 

.049 

.0000 

.0000 

0.1 

Increase,  1895,  . 

0.11 

0.52 

0.33 

.0022 

.0063 

.0046 

.0017 

.063 

.0005 

.0001  i 

0.1 

Increase,  1896,  . 

0.02 

0.51 

0.24 

.0034 

OO-M 

.0047 

.0006 

.070 

.0017 

.0002 

0.2 

Increase,  1897,  . 

0.06 

0.30 

0.08 

.0019 

.0051 

.0033 

.0018 

.050 

.0000 

.0000 

0.1 

Increase,  1898,  . 

0.03 

0.37 

0.07 

.0024 

.0039 

.0019 

.0020 

.044 

.0010 

.0002 

0.1 

Increase.  1899,  . 

0.02 

0.39 

0.07 

.0038 

.0045 

.0023 

.0022  , 

.059  ■ 

.00041 

.0001 

0.1 

Incresse,  1900,  . 

0.03 

0.41 

0.11 

.0037 

.0027 

.0026 

.0001 

.055  1 

.0011 

.0000  1 

0.0 

liierease,  1901,  . 

0.03 

0.27 

0.03 

.0032 

.0044 

.0023    .0021 

.053 

.0020 

.0003 

0.3 

Increase,  1902,  .        . 

0.03 

0.52 

0.20 

.0032 

.0063 

.0027  ,0036 

.060 

.0000 

.0001 

0.1 

Increase,  1903,  . 

0.04 

0.56 

0.18 

.0043 

.0065 

.0045  '0020 

.072 

,0014 

.0002 

0.2 

Increase,  1904,  . 

0.02 

0.31 

0.06 

.0002 

.0047 

.0026  <.0021 

.100 

1  00041 

.0001 

0.1 

Increase,  1905,  . 

0.04 

0.44 

0.09 

.0047 

.0042 

.0024    .0018 

.102  , 

.0002 

.0002 

0.1 

Increase,  1906,  . 

0.02 

0.56 

0.28 

.0039 

.0045 

.0029  1.0016  , 

.100 

.00041 

.0001 

0.2 

Increase,  1907,  . 

0.03 

0.18 

0.031 

.0128 

.0053 

.0036    .0017  1 

.094 

.0009 

.0002 

0.1 

locrease,  1908,  . 

0.03 

0.66 

0.13 

.0114 

.0074 

.0045 

.0020 

.130  1 

.0003 

.0002 

0.2 

Increase,  1909,  . 

0.01 

1.19 

0.19 

.0086 

.0046    .0030 

.0016 

.130  j 

1 

.0003 

.0004 

0.2 

Tbe  average  flow  of  the  rivtt*  at  Lawrence,  for  twenty-four  hours,  during  the  days  on  which  samples 
were  coileeted,  was  for  the  above  periods,  respectively,  at  the  rate  of  9.145,  9,948,  7,031,  5,434,  8,126.  5,459, 
11,634,  5,886,  8,230,  9,402,  7,406,  7,389.  8,524,  9,160,  9.674,  7,410,  7,451,  8.484,  7,123,  6,716  and  5,230  cubic  feet 
per  saeond.  i  Decrease. 
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NASHUA  BIVEB. 

Nashua  River. 

Chemical  Examination  of  Water  from  the  North  Branch  of  the  Nashua 
River.  —  Averages  for  Six  Months,  from  June  to  November,  1893  to 
1909,  inclusive. 

North  Branch  of  Nashua  River ,  below  FUchbwrg, 

[Parts  in  100.000.) 


Residue  on 
Evaporation. 

Ammonia. 

NiTROOEN 

1 



AS 

Months. 

i 

a 

1 

ALBXTBaifOID.   1 

• 

Oxygen 

Consul 

• 

1 

Lobs  on 
Ignition. 

• 

1 

1 
J 

1 

00 

• 

i 

1 

June-Nov. 

,  1893,  . 

.70 

8.32 

2.38 

.0562 

.0406 

.0289 

.0116 

.73 

.0097 

.0030 

.73 

2.2 

«( 

1894,  . 

.66 

9.18 

2.22 

.0987 

.0425 

.0306 

.0117 

.99 

.0123 

.0084 

.64 

2.4 

II 

1895,  . 

.71 

9.42 

2.72 

.1387 

.0493 

.0381 

.0112 

1.06 

.0088 

.0014 

.82 

2.6 

K 

1896.  . 

.57 

9.27 

2.62 

.0898 

.0537 

.0384 

.0153 

.95 

.0127 

.0030 

.71 

2.4 

«« 

1897,  . 

.67 

7.62 

2.50 

.0512 

.0518 

.0389 

.0129 

.71 

.0112 

.0009 

.79 

2.1 

•  • 

1898,  . 

.56 

7.02 

2.37 

.0688 

.0629 

.0399 

.0230 

.56 

.0097 

.0016 

.72 

1.8 

II 

1899,  . 

.53 

10.12 

2.95 

.1507 

.0848 

0537 

.0311 

1.08 

.0055 

.0013 

.83 

2.4 

«< 

1900.  . 

.42 

9.55 

2.42 

.1575 

.0825 

.0479 

.0346 

1.03 

.0060 

.0015 

.73 

2.6 

tl 

1901.  . 

.42 

8.45 

2.58 

.0964 

.0508 

.0347 

.0161 

.67 

.0080 

.0013 

.69 

2.2 

l« 

1902,  . 

.39 

7.83 

2.42 

.1070 

0557 

.0407 

.0150 

.68 

.0072 

.0012 

.71 

1.9 

It 

1903,  . 

.38 

7.21 

2.10 

.1200 

.0471 

.0281 

.0190 

.73 

.0095 

.0014 

.62 

1.7 

•  • 

1904,  . 

.33 

9.05 

2.70 

.1858 

.0596 

.0341 

.0255 

.88 

.0077 

.0015 

.70 

2.1 

I* 

1905.  . 

.48 

7.66 

2.33 

.1284 

.0568 

.0354 

.0214 

.73 

.0053 

.0008 

.89 

2.1 

•  1 

1906.  . 

.47 

7.68 

2.16 

.1037 

.0558 

.0356 

.0202 

.75 

.0083 

.0020 

.68 

2.0 

•  1 

1907.  . 

.60 

10.77 

2.72 

.2180 

.0654 

.0350 

.0304 

1.24 

.0065 

.0012 

.72 

2.8 

II 

1908.  . 

.52 

15.05 

3.60 

.2605 

.0861 

.0494 

.0367 

1.58 

.0033 

.0016 

1.04 

— 

II 

1909.  . 

.52 

15.85 

3.42 

.3220 

.0958 

.0563 

.0395 

1.87 

.0027 

.0014 

1.02 

~ 

NBPONSET  KIVER. 

Nbponsbt  River. 

Chemical  Examination  of  Water  from  Neponset  River.  —  Averages  for 
Six  Months,  from  June  to  November,  1887  to  1909,  inclusive. 

Neponset  River,  at  Hyde  Park. 


(Parts  in  100.000.] 

rHs. 

Color. 

1 

Residue  on 
!  Evaporation. 

Ammonia. 

i 
S 

Nitboobn 

AS 

Oxygon 

Consumed. 

1 

1 

albuminoid. 

MONI 

• 

-I 

• 

3 

5 

1 

Q 

1 

OQ 

1 

1 

i 

• 

1 

June-Nov. 

,1887.  . 

1.18 

8.20 

2.22 

.0053 

.0402 

_ 

. 

.98 

.0077 

_ 

1888.  . 

1.12 

7.77 

2.37 

.0040 

.0392 

.0358 

.0034 

1.08 

.0074 

.0003 

— 

_ 

1893.  . 

1.27 

8.60 

2.68 

.0233 

.0370 

.0282 

.0088 

1.47 

.0045 

.0009 

1.00 

2.6 

1894.  . 

1.19 

12.87 

3.03 

.0196 

.0466 

.0333 

.0183 

2.31 

.0033 

.0002 

1.03 

4.1 

1895.  . 

.97 

10.01 

3.07 

.0341 

.0440 

.0373 

.0067 

1.51 

.0042 

.0001 

1.05 

3.7 

1896.  . 

1.26 

10.41 

3.12 

.0162 

.0431 

.0395 

.0036 

1.68 

.0033 

.0001 

1.26 

8.8 

1897,  . 

1.30 

11.64 

3.34 

.0336 

.0494 

.0417 

.0077 

1.81 

.0037 

.0001 

1.31 

4.0 

1898.  . 

1.28 

8.82 

8.52 

.0161 

.0505 

.0398 

.0107 

1.02 

.0023 

.0002 

1.30 

2.7 

1899,  . 

1.14 

16.24 

4.51 

.0264 

.0936 

.0693 

.0243 

2.20 

.0032 

.0002 

1.76 

6.7 

1900.  . 

1.10 

10.59 

2.99 

.0400 

.0578 

a381 

.0195 

1.45 

.0048 

.0005 

1.07 

S.2 

1901.  . 

1.43 

13.26 

5.09 

.0224 

.0802 

.0591 

.0211 

1.69 

.0036 

.0006 

1.82 

4.2 

1902.  . 

1.02 

12.57 

4.19 

.0360 

.0640 

.0547 

.0093 

1.72 

.0035 

.0004 

1.29 

4.0 

1903.  . 

1.29 

14.21 

4.95 

.0278 

.0811 

.0638 

.0178 

1.86 

.0034 

.0010 

1.71 

4.6 

1904.  . 

1.08 

16.22 

5.68 

.0631 

.1007 

.0777 

.0230 

2.07 

.0087 

.0005 

1.67 

5.6 

1905,  . 

1.22 

21.88 

6.68 

.0813 

.1043 

.0861 

.0182 

3.44 

.0028 

.0006 

2.22 

6.6 

1906,  . 

1.35 

13.47 

4.42 

.0549 

.0875 

.0674 

.0201 

2.21 

.0025 

.0008 

1.85 

S.9 

1907,  . 

.90 

22.58 

6.31 

.1201 

.1412 

.0961 

.0451 

3.81 

.0042 

.0004 

1.94 

6.0 

1908.  . 

> 

25.40 

7.19 

.1132 

.1209 

.0844 

.0365 

5.06 

.0027 

.0006 

2.01 

8.8 

II   .1 

1909.  . 

^ 

28.69 

1 

9.08 

.1723 

.1218 

.0898 

.0320 

5.35 

.0027 

.0009 

2.02 

10.0 
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TAUNTON  KIVBR. 

Taunton  Ri\tbr. 
"*^<5Ai^  Examination  op  Water  from  Taunton  River.  —  Averages  for 

one  MoNTHBy   FROM  JuNE  TO  NOVEMBER,  1898  TO  1909,  INCLUSIVE. 

Taunton  River,  below  Taunton. 


[Pftrts  in  100.000.1 


J<ia»-X. 


1808. 


isoo. 

1901. 

1906.  i 

1907.  « 
1908. 
1909. 


• 

3 


1.66 
.03 

.71 

r.oi 

1.41 
.M 
.73 
.90 


RzaiDUB  ON 

Evaporation. 

• 

a 

3 

1"' 

6.64 

3.30 

6.31 

2.48 

6.80 

1.91 

6.15 

2.45 

7.37 

3.11 

7.16 

2.62 

7.66 

2.52 

12.97 

3.87 

Ammonia. 


ALBUMINOID. 


I 


I 
I 


0109 

.0345 

0176 

.0317 

0205 

.0286 

0293 

.0275 

0401 

.0385 

1031 

.0343 

0469 

.0278 

0416 

.0303 

.0314 
.0279 
.0258 
.0255 
.0331 
.0282 
.0226 
.0263 


I 

a 

I 

OQ 


.0031 
.0088 
.0028 
.0020 
.0054 
.0061 
.0052 
.0040 


■ 

I 


.61 

.72 

1.06 

.76 

.95 

1.05 

1.31 

3.40 


NlTBOOKN 


I 


I 

B 


.0082 
.0060 
.0112 
.0134 
.0162 
.0115 
.0108 
.0105 


.0003 
.0004 
.0006 
.0005 
.0008 
.0009 
.0011 
.0014 


•8 


a 


I 


1.51 

1.04 

.76 

.92 

1.36 

1.05 

.74 

.88 


a 
I 


1.3 
1.2 


^  June  omitted. 


*  June  and  July  omitted. 


WABE  RIVEB. 


Ware  River. 

AT.  Examination  of  Water  from  Ware  River.  —  Averages  for  Six 
Months,  from  June  to  November,  1898  to  1909,  inclusive. 


Ware  River,  below  Ware. 

[Parts  in  100.000.] 


Ammonia. 


ALBUMINOID. 


I 


> 

1 

Q 


.0332 
.0371 
.0321 
.0300 
.0348 
.0345 
.0411 
.0418 
.0560 


.0250 

.0082 

.0268 

.0103 

.0243 

.0078 

.0242 

.0058 

.0252 

.0096 

.0240 

.0105 

.0285 

.0126 

.0264 

.0154 

.0357 

.0212 

6 
a 

I 


.19 
.25 
.25 
.18 
.23 
.25 
.29 
.37 
.44 


NmoOBN 


i 

2 


I 


.0025 
.0015 
.0030 
.0044 
.0040 
.0034 
.0046 
.0033 
.0015 


.0003 
.0004 
.0003 
.0002 
.0003 
.0003 
.0004 
.0005 
.0006 


a 


.77 
.66 
.73 
.84 
.93 
.78 
.72 
.80 
.98 


1.0 
0.9 
1.1 
1.3 
1.0 
0.8 
1.1 


^  September  omitted. 


WATER   SUPPLY  STATISTICS; 


ALSO 


EECORDS  OF  RAINFALL  AND  FLOW  OF  STREAMS. 
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WATER  SUPPLY  STATISTICS. 


During  the  year  1909  water  supplies  were  introduced  into  the  towns 
of  Bedford  (population,  1,208),  Pepperell  (population,  3,268)  and 
Plain ville  (population,  1,300)  and  into  the  Blandford  Fire  District. 
Xew  supplies  were  also  introduced  for  the  first  time  into  the  village  of 
East  Brookfield  in  the  town  of  Brookfield  and  into  the  village  of  Bonds- 
ville  in  the  town  of  Palmer.  In  each  of  these  cases  the  village  supplied 
is  widely  separated  from  the  central  portion  of  the  town  in  which  it  is 
situated,  and  independent  works  were  constructed. 

Of  the  354  cities  and  towns  in  Massachusetts,  all  of  the  33  cities  and 
159  of  the  towns  are  provided  with  public  water  supplies.  The  following 
table  gives  the  classification  by  population  of  the  cities  and  towns  having 
and  not  having  public  water  supplies  at  the  end  of  the  year.  The  popu- 
lations are  taken  from  the  census  of  1905. 


POPULATXOH. 

Number  of 

Places  of  Given 

Population 

having 

Public  Water 

Supplies. 

Total 
Population  of 

Places 

in  Preceding 

Column. 

Number  of 

Places  of  Given 

Population 

not  having 

Public  Water 

Supplies. 

Total 
Population  of 

Places 

in  Preceding 

Column. 

Under  500, 

500-999,       . 

1.000-1,499, 

1.500-1.999. 

2.000-2,499, 

2,500-2,999, 

3.000-3.499. 

3.500-3.999. 

Above  4.OO0.       . 

4 

5 

18 

13 

14 

18 

9 

6 

116 

4,601 
21,914 
23.445 
30,700 
35.009 
29,211 
18.931 
2.648,521 

86 

49 

82 

22 

14 

2 

1 

3 

a 

12.513 
86.080 
39.977 
38.534 
29,761 
5.517 
3.173 
11.394 
14,637 

Total.  . 

192 

2,812,238 

162 

191,442 

The  192  cities  and  towns  having  public  water  supplies  are  classified 
in  the  following  table  according  to  the  dates  when  a  fairly  complete 
system  of  water  supply  was  first  introduced :  — 
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Tbaiui. 

Number  of 

Places 
supplied. 

Tbabb. 

Number  of 

Places 
supplied. 

Previoufl  to  1860,        .... 
1860-1859,  inclusive,  .... 

1860-1869,  incluaiye 

1870-1879,  inoluaive 

7 

4 

9 

46 

1880-1889,  inoluslTO. 
1890-1899,  inclusive, 
1900-1909.  inclusive. 

Total, 

72 
34 
21 

192 

The  following  table  gives  certain  statistics  relative  to  the  number  of 
cities  and  towns  and  the  total  population  supplied  with  water  from  sur- 
face and  ground-water  sources :  — 


SouBCBB  OF  Supply. 


Number  of 
Places. 


Population 
supplied. 


Per  Cent,  of 

Total  Population 

of  All  Places 

supplied. 


Surface, 
Ground, 

Surface  and  ground. 
Total,    . 


100 
72 
20 


192 


2,221,164 
467,626 
123,648 


2,812,238 


79 

17 

4 


100 


Prom  the  totals  given  in  the  first  table  it  will  be  seen  that  although 
but  54  per  cent,  of  the  cities  and  towns  in  the  State  have  a  public  water 
supply,  the  total  population  of  the  places  supplied  is  94  per  cent,  of  the 
total  population  of  the  State.  The  populations  given  in  the  foregoing 
tables  were  obtained  by  using  the  total  population  of  the  cities  and  towns 
supplied,  and  is  somewhat  greater  than  the  actual  number  of  persons 
to  whom  the  public  water  supply  is  available,  but  the  difference  is  not 
great. 

All  of  the  towns,  except  Blackstone,  having  a  population  in  excess  of 
6,000  are  supplied  with  water,  and  there  are  only  9  towns  in  the  State 
having  a  population  in  excess  of  2,500  which  are  not  provided  with  public 
water  supplies.    These  towns  are  as  follows :  — 


Town. 


Population 


Blackstone, 
Tewksbury, 
Barnstable, 
Dudley,^  . 
Dartmouth, 


6,786 
4.416 
4,336 
3,818 
8,793 


Town. 


Population 
19M. 


Templeton, 
Sutton,     . 
Westport, 
Medway,  . 


3.783 
3.178 
2.867 
2.660 


>  Works  under  construction. 
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At  the  present  time  the  water  works  are  owned  either  by  the  munic- 
ipality or  by  a  fire  or  water  supply  district  in  all  of  the  cities  and  114 
of  the  towns,  while  in  45  towns  the  works  are  owned  by  private  com* 
panics.  The  following  table  gives  the  classification  by  population  of 
the  cities  and  towns  which  own  their  water  works  and  those  which  are 
supplied  with  water  by  private  companies:  — 


Population.  1006. 

• 

Number 
of  Plaoeeof 

Given 

Population 

owning  Water 

Works. 

Total 
Population  of 

Plaoee 

inPreoeding 

Column. 

Number 
of  Plaoeeof 
Given  Popula- 
tion Bupplied 
with  Water  by 
Private 
Companiee. 

Total 
Population  of 

Plaoee 

in  Preeeding 

Column. 

Under  I.OOO, 

1,000-1.000. 

2,000-3.000. 

3,000-9.000. 

4.000-4.900, 

5.00(^,000. 

6,000-6.000, 

7,000-7.000. 

Abore  8,000.       . 

3 
22 
13 

8 
18 
12 
12 

7 
67 

1 
2,032 

38,276 

81,614 

27,487 

67,088 

06.487 

77,880 

60.608 

2,207,476 

2 
0 
14 
0 
6 
2 
1 
8 
8 

1.800 
12.084 
84.101 
20.066 
22,410 
10,866 

0,764 
32,929 
87.016 

.    Total.  . 

147 

2.643,460 

46 

168,782 

The  tendency  toward  municipal  ownership  of  water  supplies  is  shown 
in  the  following  table,  giving,  for  census  years  since  1890,  the  total  popu- 
lation of  all  cities  and  towns  supplied  with  water,  the  population  of  those 
places  supplied  by  private  companies  and  its  percentage  of  the  total 
population  of  all  places  supplied:  — 


Ybab. 


Total 
Population  of 

AU  Plaoee 

supplied  with 

Water. 


Population  of 

Places 
Bupplied  by 

Private 
Companies. 


Per  Cent,  of 
Total. 


1890. 
1806. 
1900. 
1906. 


1.924,812 
2.237.017 
2,666,301 
2,702,490 


818,310 
212,679 
236,869 
193,200 


16.6 
9.6 
9.2 
6.9 


Since  1905  the  percentage  has  been  still  further  decreased,  and  at  the 
end  of  the  year  1909  the  total  population  of  the  towns  supplied  with 
water  by  private  companies  was  only  6  per  cent,  of  the  total  population 
of  all  of  the  cities  and  towns  supplied  with  water,  and  there  are  now 
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only  9  towns  having  a  population  in  excess  of  6,000  which  are  supplied 
by  private  companies,  namely,  Hyde  Park,^  Milford,  Southbridge,  Ded- 
ham.  Palmer,  Northbridge,  Bridgewater,  Amherst  and  Grafton. 

Consumption  op  Water. 

Records  of  the  consumption  of  water  are  kept  in  nearly  all  of  the 
cities  and  towns  where  water  is  pumped,  and  in  several  places  supplied 
by  gravity  Venturi  meters  are  used  to  measure  the  quantity  supplied. 

The  following  table  gives  statistics  with  regard  to  the  consumption 
of  water  in  the  year  1909  in  those  cities  and  towns  where  such  records 
are  kept.  The  estimated  population  given  in  this  table  is  obtained  by 
adding  four-fifths  of  the  increase  in  population  from  1900  to  1905  to 
the  population  as  determined  by  the  census  taken  in  the  latter  year.  The 
daily  consumption  of  water  per  inhabitant  has  been  obtained  by  dividing 
the  average  daily  consumption  by  the  estimated  total  population  of  the 
city  or  town  in  1909.  The  quantity  obtained  in  this  manner  is  some- 
what less  than  the  actual  consumption  per  person  using  the  water,  because 
there  are  in  all  cities  and  towns  a  greater  or  less  number  of  persons  who 
do  not  use  the  public  supply.  This  diflference  is  most  marked  in  towns 
containing  villages  to  which  the  public  water  supply  has  not  been  ex- 
tended, and  in  towns  where  the  works  have  been  in  operation  but  a  short 
time  and  where  water  has  not  come  into  general  use.  In  sojne  towns 
the  population  during  the  summer  months  is  much  greater  than  that 
which  is  shown  by  census  returns,  and  in  such  cases  the  consumption 
per  inhabitant  as  given  in  the  table  is  higher  than  it  would  be  if  allow- 
ance were  made  for  the  increased  population  in  the  summer.  With  a 
few  exceptions,  however,  the  diflference  is  not  great. 

>  Town  of  Hyde  Park  voted  early  in  January,  1906,  to  take  the  works  of  the  Hyde  Park  Water  Company. 
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l^atisttes  rdating  to  the  Contumption  of  Water  in  Various  Cities  and  Towns. 


(3irT  OB  Toww. 

Esti- 
mated 
Popu- 
lation, 

1M9. 

Average 
Daily 
Consump- 
tion 
(GaUons), 
1900. 

DaUy 
(Con- 
sumption 
per  In- 
habitant 
(Colons). 

CJtpy  OB  Town. 

Esti- 
mated 
Popu- 
lation. 

19M. 

Average 
Daily 
Consump- 
tion 
(GaUona). 

DaUy 

Con- 
sumption 
per  In- 
habitant 
(Gallons), 

19M. 

Metropolitan  water 
district:*  — 
Ariincton,  . 

Belmont,    . 

1,010,502 

10,620 

4.706 

122.684.000 
801.000 
310,000 

121 
82 
00 

Concord,    . 

Dan  vers    and 

Middleton. 
Dedham,    . 

5.236 
10.731 
8,028 

452,000 

774,000 

1,160.000 

80 

72 

144 

Boston,* 

065,644 

94,030,000 

143 

Easton, 

4,907 

124,000 

25 

Cfadsea,*    .      . 

38,419 

2309.000 

80 

FaU  River,*      .      . 

110,588 

5.340.000 

46 

EvcreU,*    .      . 

32,000 

2.041,000 

81 

Falmouth, 

8,034 

324.000 

107 

Lexington. 

6,080 

329,000 

06 

FoxboTough,     . 

3,442 

182.000 

63 

Maiden.*    .      . 

43,131 

1,848,000 

48 

Framingham,   . 

11.746 

603,000 

48 

Medlord,    .      . 

20.840 

1,732,000 

83 

Franklin.    .      .      . 

6.426 

279,000 

61 

Mdroee, 

15,301 

902.000 

03 

Gardner,    . 

12,971 

742,000 

67 

MUton.       .      . 

7,436 

313,000 

42 

Gloucester, 

26,923 

1.379.000 

68 

Nahant,     . 

738 

124,000 

108 

Groton, 

2,414 

70.000 

31 

Quiney.* 

31.729 

2,919,000 

92 

Holliston,  .      .      . 

2,715 

49,000 

18 

Bevere, 

14.470 

1.251,000 

80 

Holyoke,*  .      .      . 

56,171 

6,014.000 

100 

SomerviUe,* 

76.643 

0,331,000 

84 

Hyde  Park,      .      . 

16.523 

1.121.000 

72 

Stoneham, 

6.440 

676,000 

89 

Ipswich,     . 

5,643 

246.000 

43 

Swampsoott, 

6.616 

388.000 

00 

Lancaster,  . 

2,848 

94.000 

40 

Watertown, 

12,600 

766,000 

00 

Lawrence,* 

82,724 

3.500,000 

48 

Winthrop,  .      . 

7,815 

878,000 

m 

Lowell.*      .      .      . 

104,013 

6.240.000 

50 

Abington  and  Rock- 
land. 
Amesbury, 

12,860 
8,334 

620,000 
402,000 

40 
48 

Lynn  and  Saugus.* 
Manchester, 

94.005 
2.095 

6,394,000 
303,000 

68 
112 

Andover,    . 

0,487 

660,000 

80 

Mansfield,  . 

4,430 

347,000 

78 

Attleborough,  . 

13.790 

820.000 

00 

Marblehead,     . 

0.911 

604.000 

90 

Atqq,  .... 

2.029 

78,000 

38 

Marlborough,   . 

14,444 

572,000 

40 

Aycr,   .... 

2.338 

120.000 

64 

Maynard,  . 

7.940 

234.000 

29 

Beverly,     . 

10.294 

1,042,000 

101 

Merrimac,  . 

1.080 

88.000 

52 

Bineriea.    .      .      . 

2.897 

107,000 

37 

Methuen,    . 

9,007 

400.000 

42 

Bridcverater    and 

Easi  Bridgewater. 

Brockton,*        .      . 

Brookline,*       .      . 

10,797 
56.001 
26,921 

239,000 
2.080,000 
2,314.000 

22 
88 
80 

Middleborough, 

Milford  and  Hope- 
dale. 
MiUbury,    .      .      . 

0.890 

14.706 

4,708 

344.000 
743.000 
206,000 

50 
51 
43 

Cambridge.*     .      . 

103,358 

9,859,000 

95 

Nantucket, 

2.869 

173.000 

60 

Canton.     .      .      . 

4.706 

287.000 

59 

Natick, 

9.706 

508.000 

59 

Clinton.     . 

12,055 

500,000 

47 

Needham,  . 

4.498 

336.000 

75 

>  Including  Newton  and  Hyde  Park,  which  are  within  the  district,  but  supplied  from  independent 
wcrks. 

*  Population  obtained  by  adding  four-fifths  of  the  increase  in  population  from  1905  to  1910  to  the 
population  as  given  in  the  census  of  the  former  year. 
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Statistics  relating  to  Ae  Consumption  of  Water  in  Various  Cities  and  Toums 

— Concluded. 


CiTT  OB  TOWK. 

Esti- 
mated 
Popu- 
lation, 

itot. 

Averace 
DaUy 
Consump- 
tion 
((3aUons), 

itot. 

Daily 
Con- 
sumption 
per  In- 
habitant 
(GaUons). 

not. 

City  ob  Town. 

Esti- 
mated 
Popu- 
lation, 

not. 

AverscB 
DaUy 
Consump- 
tion 
(GaUons), 

not. 

DaUy 

C^on- 
sumption 

per  In- 
habitant 
(Gallons). 

not. 

New  Bedford,^ 

92.m 

7.472.000 

81 

Sharon, 

2,106 

122,000 

68 

Newburyport, . 

14.833 

908,000 

61 

Shirley, 

1,702 

45.000 

26 

Newton,^    . 

39,210 

2.344.000 

60 

Taunton.^ 

33.601 

2.168.000 

66 

North  Andover, 

4,911 

233.000 

47 

Wakefield, 

11.000 

698.000 

63 

North  Attleborough, 

8,378 

396.000 

47 

Walpole,     . 

4,348 

397,000 

91 

North  Brookfield.  . 

1,041 

169,000 

162 

Waltham.i . 

27.624 

2.882,000 

87 

Norwood,  . 

7,732 

478,000 

62 

Ware,   .      . 

8.859 

429,000 

48 

Oak  Bluffs,       .      . 

1.168 

148.000 

127 

Wareham,  . 

3,842 

89.000 

28 

Orance, 

5.024 

141.000 

25 

1 

Webster,     . 

10.989 

430,000 

80 

Peabody,    . 

14,358 

2.371.000 

165 

Wellesley,  . 

7,083 

824.000 

46 

Plymouth, 

12.341 

1.267.000 

103 

Westford.    . 

2,244 

89.000 

17 

Provinoetown, . 

4,454 

167.000 

38 

Weston.      . 

2.297 

84.000 

87 

Randcdph  and  Hol- 

brook. 
Reading,    .      .      . 

6,800 
6,252 

451.000 
186.000 

66 
80 

Whitman, 
Winehendoi 

If    . 

6,814 
6,679 

201,000 
152,000 

80 
28 

Rockport.  . 

4,831 

309,000 

71 

Wobum, 

1 

14,520 

1.808.000 

124 

Rutland,    .      .      . 

2,016 

112,000 

56 

Woroeeter.i 

142.416 

8,930.000 

68 

Salem,^       .      .      . 

42,483 

3.619,000 

85 

Wientham, 

1,437 

48,000 

38 

Soituate.    .      .      . 

2,699 

145.000 

54 

*  Population  obtained  by  adding  four-fifths  of  the  increase  in  population  from  1905  to  1910  to  the 
population  as  given  in  the  census  of  the  former  year. 


Rainfall. 

The  average  rainfall  in  Massachusetts  as  deduced  from  long-continued 
observations  in  various  parts  of  the  State  is  45.16  inches.  The  average 
rainfall  for  the  year  1909  in  these  places  was  42.10  inches,  an  average 
deficiency  of  3.06  inches.  There  was  an  excess  in  the  months  of  Jan- 
uary, February,  April  and  September,  but  in  the  remaining  eight  months 
there  was  a  deficiency.  The  greatest  excess  in  any  one  month  occurred 
in  February,  when  the  rainfall  was  5.83  inches,  and  the  greatest  de- 
ficiency occurred  in  October,  when  the  rainfall  was  1.57  inches. 

The  following  table  gives  the  normal  rainfall  in  the  State  for  each 
month  as  deduced  from  observations  at  various  places  for  a  long  period 
of  years,  together  with  the  average  rainfall  for  these  places  for  each 
month  during  1909  and  the  departure  from  the  normal:  — 
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EzowBor 

EToeeior 

Normal 

RainfaU 

Defi. 

Normal 

RainfaU 

Defi- 

Momn. 

RainfaU 

inlt6» 

dency  in 

Month. 

RainfaU 

in  1969 

ciency  in 

(InohM). 

(InobM). 

IfM 

(InchM). 

• 

(Inobeii). 

(Inobe«). 

dnohes). 

January,     . 

3.78 

3.90 

+0.13 

Aucusfc, 

4.13 

3.38 

--0.80 

February,  . 

3.78 

683 

+2.05 

September, 

3.66 

4.84 

+1.28 

Mareh. 

4.06 

3.66 

-0.60 

October,     . 

3.93 

1.67 

—3.85 

Aprfl,  .      . 

3.66 

6.39 

+1.83 

November, 

3.88 

3.27 

-0.61 

May.    .      . 

3.71 

2.88 

-0.83 

December, 

8.63 

3.34 

-0.29 

Jmie,    . 
July,    .     . 

3.37 

3.78 

S  40 

—0.97 
—1.99 

1.79 

Total.  .      . 

45.16 

43.10 

-3.06 

Taking  the  State  as  a  whole  there  has  been  a  deficiency  of  rainfall 
in  every  year  since  1903,  and  the  accumulated  deficiency  at  the  end  of 
the  year  1909  was  22.14  inches,  or  an  average  annual  deficiency  of  3.69 
inches.  This  deficiency  was  not  distributed  equally  throughout  the 
period,  however,  but  was  only  0.67  of  an  inch  in  1907  and  1.35  and  1.95 
inches,  respectively,  in  1904  and  1906.  About  68  per  cent,  of  the  total 
accumulated  deficiency  occurred  in  1905  and  1908,  when  the  deficiencies 
were  7.56  and  7.55  inches,  respectively.  The  deficiency  in  1909,  as  shown 
by  the  preceding  table,  was  3.06  inches,  or  14  per  cent,  of  the  total  de- 
ficiency for  the  period.  The  rainfall  for  the  year  1909  was  considerably 
greater  than  in  1908,  but,  as  in  that  year,  was  unequally  distributed,  the 
average  amount  at  Lowell,  Chestnut  Hill,  Taunton  and  New  Bedford, 
in  the  eastern  part  of  the  State,  being  44.96  inches,  while  the  average 
amount  at  Williamstown,  Pittsfield,  Amherst  and  Springfield,  in  the 
western  part  of  the  State,  was  only  38.40  inches.  The  effect  of  a  year 
of  low  rainfall  following  so  dry  a  year  as  that  of  1908,  with  both  of  these 
years  succeeding  a  series  of  dry  years  of  somewhat  less  than  the  normal 
rainfall,  has  been  to  produce  a  heavy  draft  upon  the  ponds  and  storage 
reservoirs  used  as  sources  of  water  supply,  and  reducing  many  of  them 
to  a  lower  level  than  ever  before.  The  effect  in  1909  was  more  noticeable 
than  in  1908  in  those  cities  and  towns  which  depend  for  their  water 
supply  upon  lakes  and  reservoirs  of  considerable  storage  capacity,  and, 
probably  on  account  of  the  somewhat  greater  rainfall  and  its  more  even 
distribution,  whereby  the  flow  of  small  streams  has  been  comparatively 
well  maintained  throughout  the  year,  has  been  less  noticeable  in  those 
cities  and  towns  which  derive  their  supply  from  large  watersheds  with 
comparatively  small  storage. 

During  the  past  year  temporary  sources  of  supply  had  to  be  secured 
in  a  number  of  places  in  which  the  quantity  of  water  available  in  1908 
was  sufficient,  while  in  other  places  where  temporary  sources  were  used 
in  1908  the  quantity  obtained  from  the  regular  sources  during  the  past 
year  has  been  sufficient  for  all  requirements. 
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Flow  of  Stbeaus. 
Sudbury  River. 

f 

The  average  flow  of  the  Sudbury  Eiver  during  the  year  1909  was 
626,000  gallons  per  day  per  square  mile,  or  60  per  cent,  of  the  normal 
flow  for  the  past  thirty-five  years.  In  that  period  there  have  been  only 
two  years  in  which  the  average  flow  was  less,  namely,  1880  and  1883, 
when  the  flow  was  578,000  and  633,000  gallons  per  day  per  square  mile 
respectively.  In  1909  the  flow  during  the  month  of  February  was  in 
excess  of  the  normal,  but  during  the  remaining  eleven  months  of  the 
year  it  was  less  than  the  normal,  the  greatest  deficiencies  occurring  in 
the  months  of  January,  March,  November  and  December.  During  the 
months  of  July,  August  and  October  the  flow  was  less  than  the  evapora- 
tion from  the  water  surfaces  of  the  reservoirs,  so  that  the  flow  is  repre- 
sented by  a  minus  quantity.  The  average  flow  for  the  driest  six  months, 
June  to  November,  inclusive,  was  40,000  gallons  per  day  per  square  mile, 
or  9.6  per  cent,  of  the  normal  flow  and  43  per  cent,  of  the  minimum 
flow  ever  before  recorded  for  a  similar  period  during  the  past  thirty-five 
years. 

In  order  to  show  the  relation  between  the  flow  of  the  Sudbury  River 
during  each  month  of  the  year  1909  and  the  normal  flow  of  that  stream 
as  deduced  from  observations  during  thiriy-five  years,  from  1875  to 
1909,  inclusive,  the  following  table  has  been  prepared.  The  area  of  the 
watershed  of  the  Sudbury  Eiver  above  the  point  of  measurement  is  76.2 
square  miles. 


Table  shamng  the  Average  Monthly  Flow  of  the  Sudbury  River  for  the  Year  1909, 
in  Cubic  Feet  per  Second  per  Square  Mile  of  Drainage  Area,  and  in  Million 
Gallons  per  Day  per  Square  Mile  of  Drainage  Area;  also,  Departure  from 
the  Normal  Flow. 


Normal  Flow. 

Actual  Flow  in  1909. 

Excess  or 

Dbficibnct. 

Cubic  Feet 

Million 

Cubic  Feet 

1 

Million 

Cubic  Feet 

Million 

Month. 

per 

Gallons  per 

per 

Gallons  per 

per 

Gallons  per 

Second 

Day 

Second 

Day 

Second 

Day 

per  Square 

per  Square 
Mile. 

per  Square 

per  Square 

per  Square 
Mile. 

per  Square 
Mile. 

Mile. 

MUe. 

Mile. 

January 

1.888 

1.220 

0.607 

0.392 

—1.281 

-<).828 

February, 

2.726 

1.762 

3.537 

2.286 

+0.811 

+0.524 

March, 

4.427 

2.861 

2.683 

1.734 

—1.744 

—1.127 

April,  . 
May,    . 

3.162 

2.043 

2.662 

1.721 

—0.600 

-0.322 

1.704 

1.101 

1.553 

1.004 

—0.151 

-0.097 

June,    . 

0.797 

0.515 

0.370 

0.239 

—0.427 

—0.276 

July,    . 

0.276 

0.178 

—0.187 

—0.121 

—0.463 

-0.299 

August, 

0.397 

0.256 

—0.069 

—0.045 

—0.466 

-0.301 

September, 

0.399 

0.258 

0.231 

0.149 

—0.168 

-0.109 

October, 

0.724 

0.468 

-0.079 

—0.061 

—0.803 

-0.519 

November, 

1.281 

0.828 

0.127 

0.082 

—1.154 

—0.746 

December,  . 

1.611 

1.041 

0.407 

0.268 

—1.204 

—0.778 

Average  fo 

r  wh 

ole  yi 

ear,  . 

1.610 

1.040    1 

1 

0.967 

0.625 

—0.643 

-0.415 
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In  the  annual  report  of  the  State  Board  of  Health  for  the  year  1908 
(pages  234  to  239)  a  table  was  presented  giving  the  records  of  rainfall 
upon  the  Sudbury  River  watershed  and  the  yield  expressed  in  inches  in 
depth  on  the  watershed  (inches  of  rainfall  collected)  for  thirty-four 
years,  from  1875  to  1908,  inclusive.  The  corresponding  record  for  the 
year  1909,  together  with  the  average  for  the  whole  period  of  thirty-five 
years,  is  given  in  the  following  table:  — 

Rainfall,  in  Inches,  received  and  collected  on  the  Sudbury  River  Watershed. 


Month. 

For 

TBB  YbAR  ItM. 

Mban  for  Thirtt-pivx  Ybara, 
1876-1909. 

RainfaU. 

Rainfall 

Per  Cent. 

Rainfall. 

RainfaU 

Per  Cent. 

collected. 

ooUected. 

ooUected. 

collected. 

3.08 

0.700 

17.6 

4.14 

2.177 

52.6 

February, 

6.80 

3.684 

63.6 

4.22 

2.861 

67.8 

March,  . 

4.26 

3.093 

72.7 

4.49 

5.104 

113.6 

^  : 

4.67 

2.970 

63.6 

3.54 

3.627 

99.7 

2.42 

1.791 

73.9 

3.40 

1.964 

57.8 

June, 

2  81 

0.413 

1.5 

3.10 

0.S89 

28.6 

July.      . 

1.69 

M).216 

—1.4 

3.60 

0.318 

8.8 

Auciut, 

2.93 

—0.080 

—2.7 

3.88 

0.467 

11.8 

September, 

4.74 

0.257 

6.4 

3.55 

0.445 

12.5 

October. 

1.12 

-O.091 

-8.1 

3.99 

0.835 

20.9 

November,    . 

3.38 

0.142 

4.2 

3.83 

1.429 

37.3 

December. 

4.06 

0.4«0 

11.6 

3.85 

1.858 

48.3 

Year,       . 

1 

I 

• 

41.76 

13.132 

31.6 

45.69 

21.864 

48.0 

The  following  table  gives  the  records  of  the  yield  of  the  Sudbury 
River  watershed  for  each  year  during  the  past  thirty-five  years,  the  flow 
from  the  watershed  being  expressed  in  gallons  per  day  per  square  mile 
of  watershed  in  order  to  render  the  table  more  convenient  for  use  in 
estimating  the  probable  yield  of  watersheds  used  as  sources  of  water 
supply :  — 


Yield  of  the  Sudbury  River  Watershed 

in  Gallons  per  . 

Day  per 

Sqtuire 

MiU.' 

Month. 

ins. 

1871. 

1877. 

1878. 

1818. 

1880. 

Janoary 

103.000 

643.000 

668,000 

1,810,000 

700,000 

1,121.000 

FebniMy. 

1.496.000 

1.368.000 

949.000 

2,465,000 

1,711.000 

1,787,000 

March.     . 

1.604,000 

4,435.000 

4,813.000 

3,507,000 

2.330.000 

1.374.000 

^   :    . 

3.049.000 

3.292,000  - 

2.394.000 

1.626,000 

3.116.000 

1.168.000 

1.188,000 

1,139,000 

1,391.000 

1,394.000 

1,114.000 

614.000 

June. 

870.000 

222,000 

697.000 

506.000 

413.000 

176,000 

July,        . 

321.000 

183,000 

202.000 

128.000 

158,000 

177.000 

Ausnat.    . 

396,000 

405,000 

121,000 

475,000 

395,000 

119,000 

September, 

207.000 

184,000 

60.000 

160.000 

141,000 

80.000 

October,  . 

646.000 

234.000 

632,000 

516.000 

71,000 

101.000 

November, 

1.302.000 

1.088.000 

1.418.000 

1.693.000 

206,000 

205.000 

I>ceember, 

684.000 

454,000 

1.280.000 

3.177.000 

462.000 

175,000 

ATerace  for  whole  year,    . 

972.000 

1,136.000 

1.214.000 

1.452.000 

894,000 

578.000 

Arerafe  for  driest  six  months. 

674,000 

384.000 

602.000 

532.000 

230,000 

143,000 

*  The  area  of  the  Sudbury  River  waterahed  used  in  making  up  these  records  included  water  surfaces 
Amounti]ig  to  about  2  per  cent,  of  the  whole  area,  from  1875  to  1878  inclusive,  subsequently  increasing 
by  the  oonstruction  of  storajse  reservoirs  to  about  3  per  cent,  in  1879,  to  3 .6  per  cent,  in  1885,  to  4  per  cent. 
in  1894  and  to  6.5  per  cent,  in  1898.  The  watershed  also  contains  extensive  areas  of  swampy  land,  which, 
though  covered  with  water  at  timee,  are  not  included  in  the  above  percentages  of  water  surfaces . 
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Sudbvry  River  Watenhed  in  Oat 

Continued. 


MOMTH. 

mi. 

Ittl. 

int. 

UM. 

Utt. 

int. 

January, 

415.000 

1,341,000 

335,000 

996.000 

1,285,000 

1.461.000 

February, 

1,646.000 

2,408,000 

1.088.000 

2,842.000 

1,854,000 

4.800.000 

Maioh.     . 

4.004.000 

2.889,000 

1.611,000 

8,785.000 

1,572,000 

2.0S9.000 

April,       . 

1.M6.000 

867,000 

1.850.000 

2,858,000 

1,815,000 

1.947,000 

May.        . 

065.000 

1,292,000 

988,000 

1.080,000 

1.886.000 

720.000 

June, 

1.838.000 

529,000 

800.000 

417,000 

426.000 

203.000 

July, 

276,000 

86,000 

115,000 

224,000 

62,000 

115.000 

August,    . 

148.000 

55,000 

78,000 

257.000 

240.000 

94,000 

Beptember, 

197,000 

806.000 

91,000 

44.000 

121.000 

118.000 

October,  . 

186,000 

299,000 

186,000 

88,000 

836,000 

146,000 

November, 

895.000 

210,000 

205,000 

175,000 

1.178,000 

678.000 

December, 

n5,ooo 

314,000 

198,000 

025.000 

1.174.000 

1.020.000 

Ayerace  for  whole  year,    . 

079.000 

862,000 

533,000 

1.129.000 

901,000 

1.067.O0O 

Average  for  driest  six  months. 

830.000 

211.000 

145.000 

200.000 

891,000 

228,000 

Month. 

IttT. 

Utt. 

im. 

18N. 

IIM. 

Utt. 

January 

2.589.000 

1.063,000 

2.783,000 

1.254,000 

8.018,000 

1.870.000 

February, 

2,829.000 

1.951,000 

1,105,000 

1,529,000 

3,486.000 

948.000 

March,     . 

2.868.000 

3.237.000 

1,339.000 

3.648.000 

4.453.000 

1.955.000 

April. 

2.620.000 

2,645.000 

1,410,000 

1.875.000 

2.397.000 

871.000 

May. 

1.009,000 

1,632,000 

880.000 

1.866.000 

582.000 

1.259.000 

June, 

414,000 

422,000 

653.000 

568,000 

414.000 

428.000 

July. 

114.000 

117,000 

633.000 

108.000 

149.000 

214.000 

August.    . 

214.000 

380,000 

1.432.000 

182,000 

163.000 

280.000 

September. 

111.000 

1,155,000 

824.000 

458,000 

203.000 

229.000 

October,  . 

190.000 

1,999.000 

1,230.000 

2,272,000 

210.000 

126.000 

November, 

368.000 

2.758.000 

1,941.000 

1,215,000 

805,000 

697.000 

December, 

643,000 

3.048.000 

2.241.000 

997.000 

544,000 

485.000 

Average  for  whole  year. 

1.154.000 

1.697.000 

1.888.000 

1,285,000 

1,315.000 

781.000 

Average  for  driest  six  months. 

234.000 

953.000 

944,000 

747,000 

239.000 

327.000 
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Yield  of  the  Sudbury  River  Watershed  in  OalloM  per  Day  per  Square  Mile 

Continued. 


Month. 

UM. 

ItM. 

IIM. 

UM. 

1897. 

18M. 

January, 

43S,000 

893,000 

1.034.000 

1.064.000 

845.000 

1.638,000 

February, 

1.542.000 

991.000 

541.000 

2.676,000 

1.067.000 

3.022.000 

3,245,000 

2.238.000 

2.410,000 

3.835.000 

2.565.000 

2.604.000 

April, 

2.125,000 

1.640,000 

2.515,000 

1.494,000 

1.515.000 

1.829,000 

May. 

2.8S8.000 

840.000 

636.000 

860,000 

915,000 

1.246.000 

June, 

440.000 

419.000 

174.000 

309.000 

962.000 

530.000 

July.         .        . 

158.000 

161.000 

281.000 

95.000 

658.000 

231,000 

August,    . 

181,000 

209.000 

229.000 

57.000 

591.000 

1,107.000 

September, 

106,000 

150.000 

89.000 

388,000 

182,000 

369.000 

Oetober,   . 

221.000 

374.000 

1.379,000 

592,000 

94.000 

1,160.000 

Korember, 

■ 

819.000 

836.000 

2,777.000 

659.000 

909,000 

1.986,000 

DeoBflnber, 

797,000 

716,000 

1.782.000 

657,000 

1.584.000 

1,799,000 

Arengfi  tor  whole  year,    . 

1,087.000 

770.000 

1,152,000 

1.019.000 

991,000 

1.450.000 

237,000 

856.000 

460.000 

814.000 

564.000 

777.000 

Month. 

1»9. 

19M. 

1901. 

IMS. 

19M. 

IIM. 

2.288.000 

794.000 

437,000 

1.763.000 

1.736,000 

477.000 

February, 

1.381.000 

3,800.000 

300.000 

1.674.000 

2.279,000 

882.000 

March, 

4.205.000 

3,654.000 

2.755.000 

4.199,000 

3,454,000 

2.999.000 

Aprfl, 

2,521,000 

1.350.000 

4.204.000 

1385.000 

2.261.000 

3.294.000 

May.         .       . 

511.000 

1,312.000 

2.954,000 

743.000 

351.000 

1,745,000 

June, 

66,000 

316,000 

753.000 

303,000 

1.987.000 

419,000 

July. 

19.000 

—18.000 

306,000 

66,000 

445.000 

62,000 

AuKuai.    . 

« 

—35.000 

-34.000 

424,000 

136.000 

307.000 

170.000 

September, 

94,000 

65.000 

306,000 

178.000 

130,000 

397.000 

October.  . 

115,000 

186.000 

412.000 

506.000 

492.000 

191.000 

November. 

804.000 

663.000 

474,000 

444,000 

363,000 

289.000 

Deeember. 

220.000 

1.096.000 

2,696.000 

1,779.000 

582.000 

269.000 

Average  for  whole  year. 

973.000 

1,082,000 

1.842.000 

1.140.000 

1,190,000 

931.000 

Average  for  driest  six  months. 

93.000 

194.000 

445.000 

271.000 

388,000 

228.000 
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Yield  of  the  Sudbury  River  Watershed  in  Oallons  per  Day  per  Square  Mile  — 

Concluded. 


Month. 

1M5. 

INS. 

IMT. 

IMI. 

1N9. 

Mean  for 
35  Yeara. 
Itli-lSlf. 

January, 

1,410,000 

1.128,000 

1.361.000 

1.026,000 

392.000 

1,220,000 

February, 

830,000 

1.041.000 

624.000 

1,636.000 

2.286.000 

1,762.000 

March,    . 

2,407,000 

2.400.000 

1.668,000 

2.267.000 

1.784.000 

2,861.000 

April.      . 

1.643.000 

1.040.000 

1.607.000 

1.117.000 

1.721,000 

2.043.00O 

May.       . 

207.000 

1.060.000 

888,000 

1.046.000 

1.004.000 

1.101.00O 

June. 

467.000 

707.000 

761.000 

104,000 

239.000 

616.000 

July,       . 

177,000 

808.000 

0.000 

—14.000 

—121.000 

178.000 

August,  . 

114,000 

180.000 

—104,000 

102.000 

-46.000 

266.000 

September,     . 

1.246,000 

10.000 

641.000 

-«2.000 

140.000 

268.000 

October, 

168.000 

301.000 

741.000 

47,000 

-«1.000 

468.000 

November,     , 

279,000 

483,000 

1.008.000 

71.000 

82.000 

828.000 

December, 

887.000 

690.000 

2.082.000 

136.000 

263.000 

1.041,00O 

Average  for  whole  year,  . 

706.000 

860.000 

1.010.000 

604.000 

626.000 

1,040.000 

Average  for  driest  six  months, 

403,000 

341.000 

471.000 

44.000 

40.000 

416.000 

Nashua  River, 

The  average  flow  of  the  South  Branch  of  the  Nashua  River  above 
Clinton  during  the  year  1909  was  918,000  gallons  per  day  per  square 
mile,  or  79  per  cent,  of  the  normal  flow  for  the  past  thirteen  years.  In 
that  period  there  has  been  only  one  year  in  which  the  average  flow  was 
less,  and  that  was  1908,  when  the  flow  was  847,000  gallons  per  day  per 
square  mile,  or  73  per  cent,  of  the  normal.  In  1909  the  flow  was  in 
excess  of  the  nonnal  during  the  months  of  February  and  April  and 
below  the  normal  during  the  remaining  ten  months  of  the  year.  The 
greatest  excess  occurred  in  February  and  the  greatest  deficiencies  in 
January,  March  and  December. 

In  order  to  show  the  relation  between  the  flow  of  the  Nashua  River 
during  each  month  of  the  year  1909  and  the  normal  flow  of  that  stream 
as  deduced  from  observations  during  thirteen  years,  from  1897  to  1909, 
inclusive,  the  following  table  is  presented.  The  area  of  the  watershed 
of  the  Nashua  River  above  the  point  of  measurement  was  119  square 
miles  from  1897  to  1907,  inclusive,  and  118.19  square  miles  in  1908 
and  1909. 
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Table  showing  the  Average  Monthly  Flow  of  the  South  Branch  of  the  Nashua 
River  for  the  Year  1909,  in  Cubic  Feet  per  Second  per  Square  Mile  of  Drain- 
age Area,  and  in  Million  Gallons  per  Day  per  Square  Mile  of  Drainage 
Area;  also,  Departure  from  the  Normal  Flow. 


NoBMAL  Flow. 

Actual  Flow  in  ItM. 

'ExcsaaoR] 

DXFICIKNCT. 

Cubic  Feet 

Million 

Cubic  Feet 

MiUion 

Cubic  Feet 

MUlion 

MOMTH. 

per 

Gallons  per 

per 

Gallons  per 

per 

Gallons  per 

Seoond 

Day 

Seoond 

Day 

Seoond 

Day 

\ 

per  Square 
MUe. 

per  Square 
MUe. 

per  Square 
Mite. 

per  Square 
MUe. 

per  Square 
MUe. 

per  Square 
MUe. 

Janaar>%      .        .        .        . 

1.851 

1.196 

0.916 

0.502 

-0.935 

—0.604 

February,    . 

2.259 

1.460 

3.965 

2.556 

+1.696 

+1.096 

March. 

4.329 

2.798 

3.295 

2.129 

—1.034 

—0.669 

^. 

3.551 

2.295 

3.748 

2.422 

+0.197 

+0.127 

1.927 

1.246 

1.876 

1  212 

-<).051 

—0.034 

Joike,   . 

1.300 

0.844 

0.977 

0.632 

—0.329 

—0.212 

July.    .        . 

0.728 

0.471 

0.361 

0.233 

—0.367 

—0.238 

August. 

0.705 

0.456 

0.299 

0.193 

—0.406 

—0.263 

September, 

0.651 

0.421 

0.321 

0.208 

—0.330 

—0.213 

October. 

0.885 

0.572 

0.139 

0.090 

—0.747 

—0.482 

November, 

1.322 

0.854 

0.561 

0.363 

-0.761 

—0.491 

Deeember,  . 

ft 
Avwagfito 

2.076 

1.341 

0.831 

0.537 

—1.245 

—0.804 

r  wb 

oleyi 

Htf,    . 

1.797 

1.161 

1.420 

0.918 

-0.377 

—0.243 

In  the  annual  report  of  the  State  Board  of  Health  for  the  year  1908 
(pages  243  to  245)  a  table  was  presented  giving  the  records  of  rainfall 
npon  the  Nashua  River  watershed  and  the  yield  expressed  in  inches  in 
depth  on  the  watershed  (inches  of  rainfall  collected)  for  twelve  years, 
from  1897  to  1908,  inclusive.  The  corresponding  record  for  the  year 
1909,  together  with  the  average  for  the  whole  period  of  thirteen  years, 
is  given  in  the  following  table :  — 


Rainfall,  in  Inches,  received  and  collected  on  the  Nashua  River  Watershed. 


Fob 

THS  Year  1909. 

Mban  fob  Tbirtbbm  Ybabs, 
1997-1909. 

MoifTH. 

Rainfall. 

RainfaU 

Per  Cent. 

Rainfall. 

RainfaU 

Per  Cfent. 

collected. 

collected. 

collected. 

collected. 

January, 

3.52 

1.066 

30.0 

8.64 

2.134 

58.5 

February, 

6.10 

4.110 

67.5 

3.91 

2.365 

60.6 

March,  . 

4.38 

8  798 

86.8 

4.49 

4.990 

111.2 

AS!'  : 

5.71 

4.181 

73.3 

4.05 

8.962 

97.7 

2.65 

2.162 

81.6 

3.53 

2.222 

62.9 

June,     . 

3.03 

1.090 

36.0 

4.14 

1.457 

35.2 

July,     . 

»                < 

4.25 

0.416 

9.8 

4.43 

0.839 

19.0 

August. 

a 

3.59 

0.345 

9.6 

4.26 

0.813 

19.1 

September, 

1                        t 

3.90 

0.358 

9.2 

4.01 

0.727 

18.1 

October, 

a 

1.70 

0.160 

9.4 

3.49 

1.021 

29.3 

November,    . 

1.68 

0.626 

87.2 

8.34 

1.475 

44.2 

December,     , 

4 

4.00 

0.958 

24.0 

4.50 

2.393 

53.2 

Tear.       . 

« 

« 

* 

m 

44.51 

19.270 

43.3 

47.79 

24.898 

51.1 

The  following  table  gives  the  records  of  the  yield  of  this  watershed 
for  each  year  of  the  past  thirteen  years,  the  flow  being  expressed  in  gal- 
lons per  day  per  square  mile  of  watershed ;  — 
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Yield  of  the  Naehua  River  W(Uer8hed  in  GaUons  per  Day  per  Square  Mile. 


Month 

lt97. 

Mfi. 

18M. 

UM. 

IMl. 

1M2. 

not. 

January, 

•               •               • 

796,000 

1.563.000 

2.002,000 

796,000 

510.000 

1.676.000 

1,285,000 

February,    . 

031.000 

1.635.000 

1,000.000 

4.054,000 

356.000 

1.401.000 

2,133,000 

Maroh, 

_ 

3,700.000 

3.068.000 

2,776,000 

8.722.000 

2.718.000 

3.002.000 

3,428.000 

April.  . 

1.632.000 

2.027.000 

3.376.000 

1.580.000 

4,086.000 

2.150.000 

2.238.000 

May.    . 

1,163.000 

1,300.000 

862,000 

1.382,000 

2.720,000 

1.031.000 

560.000 

June,   . 

1.181.000 

828.000 

561.000 

578,000 

085.000 

410.000 

2.131.000 

July,    .       . 

1.442.000 

338.000 

354.000 

217,000 

477.000 

202.000 

624.000 

August, 

806.000 

1.325.000 

236.000 

107.000 

512.000 

207.000 

474.000 

September. 

380.000 

676.000 

250.000 

127,000 

320.000 

241,000 

375.000 

October, 

243.000 

1.600.000 

245.000 

282.000 

647.000 

960,000 

680.000 

November,  . 

1.283.000 

2,170.000 

430,000 

875.000 

517,000 

635,000 

634.000 

December.  . 

2.275,000 

2.061.000 

350,000 

1.570.000 

3.234.000 

1.848,000 

054.000 

AverBge  for  year,   . 

1,263,000 

1,651.000 

1.051.000 

1.264.000 

1.507.000 

1.248,000 

1.285,000 

Average  for  driest  six  months, 

886.000 

1,013.000 

312.000 

377,000 

576.000 

471,000 

626.000 

Month. 

Ilt4. 

1906. 

not. 

1007. 

itoo. 

not. 

Mean  for 
13  Years, 
189T-n0t. 

January. 

650.000 

1.266.000 

1.132.000 

1,458.000 

1.738.000 

502,000 

1.106,000 

February, 

027,000 

452.000 

1.027,000 

602,000 

1,736,000 

2,556.000 

1,460.000 

March, 

3.006,000 

3.0O4.O00 

1.860.000 

1.607.000 

2,102.000 

2,120,000 

2.706.000 

April. 

2.084.000 

1.617.000 

2.100.000 

1.436,000 

1,260,000 

2.422,000 

2.205.000 

May.         . 

1.408.000 

446.000 

1.533.000 

065,000 

1.415.000 

1.212.000 

1.246.000 

June. 

762.000 

542,000 

1.184.000 

773.000 

403,000 

632,000 

844,000 

July.        . 

407.000 

365.000 

728.000 

335.000 

220,000 

283,000 

4n.ooo 

August.    . 

855,000 

321.000 

501.000 

87.000 

443,000 

103.000 

456,000 

September. 

404.000 

U28.000 

277.000 

810.000 

88.000 

208.000 

421,000 

October.  . 

347.000 

367,000 

530,000 

1.382.000 

158.000 

00.000 

572.000 

November, 

343.000 

442.000 

740.000 

2.540.000 

125.000 

363,000 

854,000 

December, 

440.000 

1.018,000 

704.000 

1.061.000 

387.000 

537,000 

1,341.000 

Average  for  whole  year. 

1.025.000 

026,000 

1.043.000 

1.180,000 

847,000 

018.000 

1,161,000 

Average  for  driest  six  months,  . 

413,000 

541.000 

613.000 

725.000 

238.000 

271.000 

601.000 

1  The  area  of  the  watershed  used  in  making  up  these  records  included  water  surfaces  amounting  to 
2.2  per  cent,  of  the  whole  area  from  1807  to  1002.  inclusive,  to  2.4  per  cent,  in  1008.  to  3.6  per  cent,  in 
1004,  to  4.1  per  cent,  in  1005,  to  5.1  per  cent,  in  1006,  to  6  per  cent,  in  1007.  and  to  7  per  cent,  in  1906 
and  1000. 
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Merrimack  River. 

The  flow  of  the  Merrimack  River  at  Lawrence  has  been  measured  for 
many  years  by  the  Essex  Company,  from  whom  a  continuous  record  of 
the  measurements  made  from  June  1,  1887,  to  Jan.  1,  1910,  has  been 
obtained. 

The  total  area  of  the  watershed  tributary  at  that  place  is  4,664  square 
miles,  which  includes  at  the  present  time  118  square  miles  on  the  South 
Branch  of  the  Nashua  River,  75  square  miles  on  the  Sudbury  River 
and  19  square  miles  tributary  to  Lake  Cochituate,  or  a  combined  area 
of  212  square  miles  from  which  water  is  drawn  for  the  supply  of  the 
Metropolitan  water  district.  The  flow  as  measured  at  Lawrence  includes 
the  water  wasted  from  these  three  watersheds,  which,  in  the  wet  months 
of  the  year,  is  very  considerable,  but  which  becomes  very  small  in  the 
dry  months.  Records  of  the  quantity  of  water  wasted  have  been  kept 
by  the  Boston  Water  Board  and  by  the  Metropolitan  Water  Board,  and 
these  quantities  have  been  deducted  from  the  flow  as  measured  at  Law- 
rence. The  area  of  the  three  watersheds  has  also  been  deducted  from  the 
watershed  area  at  Lawrence,  so  that  the  net  area  was  4,670  square  miles 
up  to  March  1,  1898,  at  which  time  the  Nashua  River  was  diverted, 
4,451  square  miles  from  March  1,  1898,  to  Jan.  1,  1908,  and  4,454  square 
miles  in  1908  and  1909. 

The  average  flow  of  the  Merrimack  River  during  the  year  1909  was 
about  65  per  cent,  of  the  normal,  making  the  year  the  driest  that  has 
occurred  during  the  past  twenty-two  years  for  which  records  are  available. 
The  year  next  approaching  this  one  in  order  of  dryness  was  1908,  when 
the  average  flow  was  about  75  per  cent,  of  the  normal.  In  1909  the 
flow  was  in  excess  of  the  normal  in  the  month  of  February,  but  less  than 
the  normal  in  the  remaining  eleven  months  of  the  year.  The  greatest 
deficiency  in  any  month  occurred  in  March. 

In  order  to  show  the  relation  between  the  flow  of  this  stream  during 
each  month  of  the  year  1909  and  the  normal  flow  as  deduced  from  ob- 
servations during  twenty-two  years,  from  1888  to  1909,  inclusive,  the 
following  table  has  been  prepared:  — 
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Table  showing  the  Average  Monthly  Flow  of  the  Merrimack  River  for  the  Year 
1909  in  Cubic  Feet  per  Second  per  Square  Mile  of  Drainage  Area;  also,  the 
Departure  from  the  Normal  Flow. 


Normal 
Flow. 

Actual  Flow 
in  1909. 

Excess  or 
Deficiency. 

Month. 

Cubic  Feet 

Cubic  Feet 

Cubic  Feet 

per 

Second 

per  Square 

MUe. 

per 

Second 

per  Square 

MUe. 

per 

Second 

per  Square 

MUe. 

January, 

1.507 

o.6n 

—0.830 

February, 

1.485 

1.563 

+0.078 

March,  . 

3.051 

1.695 

—1.356 

April,     . 

3.858 

3.404 

—0.454 

May, 

2.390 

1.951 

--0.439 

June, 

1.326 

0.948 

—0.378 

July.      .        . 

0.754 

0.447 

—0.307 

August, 

0.674 

0.376 

-0.296 

September, 

0.737 

0.369 

—0.368 

October, 

1.004 

0.422 

—0.582 

November,    . 

1.295 

0.388 

-0.907 

December,     . 

1.415 

0.504 

-0.911 

Average  f 

or  wi 

liole  : 

irear, 

1.625 

1.062 

—0.563 

Sudbury,  Nashua  and  Merrimack  Rivers, 

The  following  table  shows  the  weekly  fluctuation  during  1909  in  the 
flow  of  the  three  streams  just  described,  namely,  the  Sudbury  River  at 
Framingham,  the  South  Branch  of  the  Nashua  River  above  Clinton  and 
the  Merrimack  River  at  Lawrence.  The  flow  of  these  streams,  particu- 
larly that  of  the  Sudbury  and  of  the  South  Branch  of  the  Nashua  River, 
serves  to  indicate  the  flow  of  other  streams  in  eastern  Massachusetts. 
The  area  of  the  Sudbury  River  watershed  is  75.2  square  miles  and  of  the 
South  Branch  of  the  Nashua  River  118.19  square  miles.  The  net  water- 
shed area  of  the  Merrimack  River  is  4,462  square  miles. 
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Table  showing  the  Average  Weekly  Flaw  of  the  Sttdbury,  South  Branch  of  the 
Nashya  and  Merrimack  Rivers  for  the  Year  1909  in  Cvbic  Feet  per  Second 
per  Square  Mile  of  Drainage  Area, 


WkEK     BNDIMa 

Sunday. 


Flow  in  Cubic  Fbkt  pbr 
Bbconi>  pbb  Squabb  Majc. 


Sudbury 
Riyer. 


Jan.    3, 

10. 

17. 

24. 

81. 
Feb.  7. 

14. 

21. 

28. 
Mar.  7. 

14. 

21. 

28. 
Apr.   4. 

11. 

18. 

25. 

May  2, 

». 

18. 

23. 

30. 
June  0. 

13. 

20. 

27. 


0.004 
1.081 
O.fiOO 
0.088 
0.747 
0.887 
8.880 
4.121 
8.783 
2.192 
2.189 
1.817 
4.194 
2.983 
1.868 
3.880 
2.627 
8.473 
1.713 
1.462 
1.200 
1.067 
0.967 
0.841 
0.116 
—0.108 


South 
Branch 
Nashua 

Rivei. 


Merrimack 
River. 


0.600 
1.313 
0.967 

o.7eo 

0.793 
1.118 
8.890 
4.967 
8.368 
1.966 
2.426 
1.468 
7.110 
8.093 
2.006 
8.304 
8.842 
4.001 
2.112 
1.814 
1.493 
1.694 
1.867 
1.481 
0.842 
0.372 


0.421 
0.948 
0.748 
0.624 
0.867 
0.602 
1.171 
1.132 
3.363 
1.762 
1.314 
1.144 
2.181 
2.303 
3.014 
4.387 
4.087 
2.833 
2.496 
2.112 
1.866 
1.248 
1.003 
1.181 
0.961 
0.836 


Wbbk^  bndino 
Sunday. 


July  4. 

11. 

18. 

26. 
Aug.  1. 

8. 

16. 

22. 

29. 
Sept.  6. 

12. 

19, 

28, 
Oct.    3, 

10. 

17. 

24. 

81. 
Nov.  7. 

14. 

21. 

28. 
Deo.  6. 

12. 

10. 

28. 


Flow  in  Cubic  Fbbt  pbb 
Sbcond  pbb  Squabb  Mils. 


Sudbury 
River. 


South 
Branch 
Nashua 

River. 


Meirimack 
River. 


—0.206 

0.010 

-0.406 

-0.081 

—0.060 

1.009 

0.008 

0.600 

-0.308 

0.144 

—0.087 

0.818 

-0.337 

0.027 

0.483 

0.826 

— o.2n 

0.147 

—0.174 

0.218 

0.070 

0.168 

0.386 

0.091 

0.616 

0.396 

0.829 

0.629 

-0.432 

0.083 

-0.031 

0.066 

-0.087 

0.427 

-0.032 

0.088 

0.101 

0.313 

-0.338 

0.446 

-0.247 

0.488 

1.061 

0.977 

0.043 

0.667 

0.372 

0.674 

1  046 

1.692 

0.268 

0.824 

0.643 
0.480 
0.422 
0.427 
0.418 
0.400 
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Experiments  upon  the  Purification  of  Sewage  and 
Water  at  the  Lawrence  Experiment  Station.' 


By  H.  W.  Clark  and  Stephen  DeM.  Gage. 


The  following  report  summarizes  the  results  of  the  studies  upon  the 
purification  of  sewage  during  the  year  1909  and  upon  the  purification  of 
water  during  the  two  years  ending  Nov.  30,  1909.  In  addition  there 
is  presented,  as  a  separate  paper,  a  complete  summary  of  the  studies 
made,  since  the  station  was  established,  upon  the  purification  of  different 
manufacturing  wastes. 

During  1909  the  sand  filters  which  have  been  in  operation  for  about 
twenty-two  years,  and  certain  trickling  and  contact  filters  now  in  opera- 
tion for  ten  and  eight  years,  respectively,  have  been  further  investigated. 
A  systematic  study  of  these  different  filters  has  yielded  valuable  data  as 
regards  the  volume  of  sewage  which  can  be  successfully  treated  year 
after  year  by  filters  of  each  type  without  impairment  of  efficiency,  and 
as  r^ards  the  methods  of  operation  necessary  to  keep  such  filters  in  good 
working  condition.    The  results  obtained  with  many  other  filters  operated 
for  shorter  periods  are,  furthermore,  described  in  this  report,  especial 
attention  having  been  devoted  to  determining  the  maximum  quantities 
of  sewage  which  can  be  treated  upon  a  given  area,  and  to  the  effect  upon 
filters  of  various  methods  for  the  preliminary  removal  of  suspended 
matters  by  which  the   final   purification   of   sewage   is   accomplished. 
Sludge  disposal  is  at  present  the  most  serious  problem  in  the  disposal  of 
sewage  on  a  large  scale,  and,  as  in  past  years,  methods  of  disposing  of 
sludge  and  also  the  sediment  present  in  the  effluents  of  contact  and 
trickling  filters  have  received  attention.    In  this  connection  an  Emscher 

*  The  work  has  been  carried  on  under  the  general  supervision  of  Hiiam  F.  Mills,  A.M.,  C.E.,  member 
of  the  State  Board  of  Health,  with  Mr.  H.  W.  Clark,  chemist  to  the  Board,  in  direct  charge.  Mr.  Stephen 
I^H.  Gage,  biologist,  and  Mr.  George  O.  Adams,  chemist,  are  the  principal  assistants  at  the  station.  A 
full  account  of  the  work  done  at  the  Lawrence  Experiment  Station  during  the  years  188S  and  1889  is  con- 
tained in  a  special  report  of  the  State  Board  of  Health  upon  the  purification  of  sewage  and  water  (1880). 
A  similar  account  for  the  years  1890  and  1891  is  contained  in  the  twenty-third  annual  report  of  the 
Board  for  1891.  Since  1891  the  reeults  have  been  published  yearly  in  the  annual  reports,  and  a  review 
of  all  work  at  Lawrence  upon  sewage  purification  was  published  in  the  last  annual  report  of  the  Board. 
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tank,  80  called,  has  been  operated,  and  studies  npon  filters  constructed 
of  horizontal  layers  of  slate  have  been  resumed.  These  were  first  tried 
at  the  station  in  1901,  and  they  have  been  much  exploited  in  England 
during  the  past  few  years. 

The  studies  upon  water  filtration  have  included  the  operation  of 
numerous  slow  sand  and  mechanical  filters  and  of  double  filtration 
systems.  Particular  attention  has  been  paid  to  the  effect  of  the  rate  of 
filtration  upon  the  efiSciency  of  slow  sand  filters,  and  to  study  this  point 
a  series  of  filters  constructed  of  the  same  depth  of  sand  has  been  operated 
at  rates  varying  from  2,500,000  gallons  to  20,000,000  gallons  per  acre 
daily.  Studies  have  also  been  made  upon  the  removal  of  color  from 
highly  colored  water  by  the  use  of  different  coagulants,  followed  by 
filtration  through  a  mechanical  filter.  Filters  of  broken  stone  have 
been  operated  with  water  in  the  same  manner  as  trickling  filters 
with  sewage,  and  the  results  obtained  have  aided  in  giving  a  much 
better  comprehension  of  some  doubtful  points  concerning  the  purifica- 
tion of  water  by  biological  action.  An  investigation  upon  the  use  of 
various  disinfectants  in  connection  with  the  purification  of  water  and 
sewage  has  also  been  in  progress,  and  the  relative  efSciency  of  many 
common  disinfectants  for  this  purpose  has  been  ascertained. 

Analysis  op  Sewage. 

The  sewage  used  at  the  station  is  pumped  through  a  2%-inch  pipe 
about  4,300  feet  long.  The  following  tables  present  the  results  of  the 
usual  analyses  of  representative  samples  of  sewage  collected  during  the 
year.  "Lawrence  Street  sewage**  represents  the  average  of  samples 
collected  weekly  from  the  sewer  from  which  the  sewage  is  pumped; 
*'  regular  sewage  '*  represents  the  average  of  samples  collected  at  the  ex- 
periment station  on  at  least  four  days  each  week;  "sewage  applied  to 
Filters  Nos.  1,  6  and  9A  **  represents  the  average  of  daily  samples  of  the 
sewage  applied  to  each  of  these  filters,  and  is  representative  also  of 
sewage  applied  to  Filters  Nos.  2,  4,  6  and  10;  "Andover  regular  sew- 
age **  represents  the  average  of  weekly  samples  of  the  town  sewage  before 
it  enters  the  settling  tank  at  the  Andover  filtration  area;  by  "fresh  sew- 
age** is  meant  an  average  of  representative  samples  of  all  the  sewage 
from  the  toilet-room  at  the  station  during  one  day  in  each  week. 
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Pbeliminary  Tkeatments  for  Clarification  of  Sewage. 

Dnring  1909  the  studies  upon  the  clarification  of  sewage  by  the  nse  of 
settling  tanks  and  by  straining  through  a  layer  of  soft  coal  haye  been 
continued,  and  the  large  settling  tank,  which  was  installed  in  1906 
for  the  clarification  of  sewage  to  be  applied  to  trickling  and  contact 
filters  at  the  station,  has  been  kept  in  operation.  This  is  a  cylindri- 
cal tank  with  a  sloping  bottom.  The  sewage  enters  it  near  the  bottom 
and  rises  slowly  to  an  outlet  near  the  top,  and  has,  thus,  a  period  of 
sedimentation  of  about  two  hours.  The  accumulated  sludge  is  removed 
each  week.  The  average  removal  of  suspended  matter  from  the  sewage 
during  the  year  by  this  tank  treatment  has  been  about  41  per  cent.,  as 
shown  by  albuminoid  ammonia  results;  the  total  removal  of  organic 
matter  has  been  29  per  cent,  and  32  per  cent.,  as  shown  by  the  total 
albuminoid  ammonia  and  oxygen  consumed  results,  respectively. 

The  work  of  the  settling  tank  of  the  town  of  Andover  has  also  been 
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observed  as  in  previous  years.  This  tank  has  a  capacity  of  about  13,500 
gallons;  the  average  time  required  for  the  sewage  to  pass  through  it  is 
approximately  two  hours,  and  the  average  removal  of  suspended  matters 
during  the  year,  as  shown  by  albuminoid  ammonia  determinations,  has 
been  about  51  per  cent.  About  30  per  cent,  and  32  per  cent,  of  the 
total  organic  matters,  as  shown  by  albuminoid  ammonia  and  oxygen 
consumed,  have  been  removed. 

In  addition  to  these  two  tanks,  which  receive  Lawrence  station  sewage 
and  Andover  town  sewage,  respectively,  a  third  tank  has  been  installed 
in  order  to  study  the  clarification  of  the  fresh  sewage  from  the  toilet- 
room  at  the  experiment  station.  This  tank  is  similar  to  the  so-called 
ImhoiBE  or  Emscher  tank  used  in  a  number  of  places  in  Germany,  and 
consists  of  a  cylinder  with  a  conical  bottom  sloping  at  an  angle  of  60®, 
inside  of  which  is  a  smaller  cylinder  of  similar  design.  The  inner 
cylinder  or  tank  is  provided  with  a  baflBe  plate  extending  about  three- 
fourths  of  the  way  to  the  bottom,  and  has  a  large  trapped  outlet  con- 
necting it  with  the  large  tank  in  which  it  is  suspended.  The  sewage 
enters  at  one  side  of  the  inner  tank,  flows  under  the  baffle  plate,  rises 
and  overflows  through  an  outlet  at  the  other  side.  The  solid  matters 
deposited  in  the  inner  tank  pass  downward  through  the  trapped  outlet 
into  the  large  tank,  where  they  accumulate  and  become  decomposed  by 
bacterial  action.  Owing  to  the  trap  in  the  outlet  of  the  inner  tank, 
the  gases  and  other  products  of  decomposition  of  the  sludge  do  not 
mingle  with  the  sewage  during  its  passage  through  the  tank.  The 
bottom  of  the  outer  section  is  fitted  with  a  gate  of  large  size,  through 
which  the  decomposed  sludge  may  be  drawn  oflE  or  the  whole  tank 
emptied  if  desired,  the  flow  of  sludge  to  the  outlet  being  facilitated  by 
the  steep  slope  of  the  conical  bottom.  As  designed  at  the  station,  the 
capacity  of  the  outer  tank  is  equivalent  to  about  twenty-four  hours'  flow 
of  station  sewage,  and  the  capacity  of  the  inner  tank  is  equivalent  to 
about  five  hours'  flow.  This  tank  was  installed  July  1,  1909,  and  at 
the  end  of  the  year,  after  five  months'  operation,  sludge  equivalent  to 
about  25  cubic  feet  per  million  gallons  of  sewage  treated  —  amounting 
to  about  2.3  per  cent,  of  the  capacity  of  the  tank  —  had  accumulated. 
This  tank  removed  during  its  period  of  operation  about  86  per  cent, 
of  the  suspended  matters,  as  shown  by  albuminoid  ammonia  determina- 
tions, and  about  71  per  cent,  of  the  total  organic  matter,  as  shown  by 
both  albuminoid  ammonia  and  oxygen  consumed  determinations.  This 
eflBcient  removal  of  suspended  matter  is  largely  due  to  the  fresh  char- 
acter of  the  sewage  which  is  flushed  directly  from  the  laboratory  water- 
closet. 

Strainer  E,  containing  12  inches  in  depth  of  buckwheat  coal,  was 
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first  pat  into  operation  in  1901.  This  strainer  has  been  operated  at  a  rate 
of  800,000  gallons  per  acre  daily  throughout  the  year,  and  no  treatment 
of  the  surface  has  been  required.  About  61  per  cent,  of  the  suspended 
matter,  as  shown  by  albuminoid  ammonia  determinations,  and  about 
31  per  cent,  of  total  organic  matter,  as  shown  by  albuminoid  ammonia, 
and  34  per  cent.,  as  shown  by  the  oxygen  consumed  values,  have  been 
removed  from  the  sewage  in  its  passage  through  this  strainer. 

Analyses  of  the  sewage  as  clarified  by  these  different  methods  are  shown 
in  the  following  tables:  — 

Settled  Sewage. 
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Effluent  of  Strainer  E. 
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Sak]>  Fn-TEBS,  Hoo  OP  AN  Acre  in  Area,  Nos.  1,  2,  4,  5C,  6,  9A  and  10. 

At  the  end  of  1909,  Filters  Nos.  1,  2,  4  and  6  had  been  operated  nearly 
twenty-two  years,  and  Filters  Nos.  9A  and  10  about  nineteen  and  fifteen 
years,  respectively.  Since  1893,  a  period  of  sixteen  years,  these  filters 
have  been  operated  without  sand  removal. 


Filter  No.  1. 

Filter  No.  1,  constructed  of  60  inches  in  depth  of  sand  of  an  effective 
size  of  0.48  millimeter,  is  ^oo  of  an  acre  in  area,  and  was  first  put  into 
operation  on  Jan.  10,  1888.  Begular  station  sewage  has  been  applied 
to  this  filter  six  days  in  a  week,  at  a  rate  of  50,000  gallons  per  acre 
daily  throughout  the  year,  except  during  the  period  from  July  28  to 
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September  8,  inclusive,  during  which  time  the  sewage  was  diluted  with 
an  equal  volume  of  canal  water.  From  December  1  to  March  8,  inclu- 
sive, the  surface  of  the  filter  was  trenched  and  the  trenches  were  covered 
with  boards,  as  described  in  previous  reports.  On  March  27  the  surface 
of  the  filter  was  leveled  and  dug  over  to  a  depth  of  6  inches.  On  July  7 
and  again  on  September  26  the  surface  was  dug  over  to  a  depth  of  from 
6  to  12  inches,  and  on  November  13  the  surface  was  dug  over  to  a  depth 
of  3  inches  and  the  filter  was  trenched  for  the  winter,  as  in  previous 
years.  The  filter  was  rested  from  July  1  to  13  and  from  September  26 
to  October  3,  inclusive.  The  portion  of  the  surface  to  which  sewage  was 
applied  was  raked  to  a  depth  of  1  inch  five  times  during  tiie  period  when 
the  trenches  were  covered  with  boards,  and  once  each  week  during  the 
remainder  of  the  year. 

Filter  No.  «. 

Filter  No.  2,  constructed  of  60  inches  in  depth  of  fine  sand  of  an 
effective  size  of  0.08  millimeter,  is  )4oo  of  an  acre  in  area,  and  was  first 
put  into  operation  on  Dec.  19, 1887.  The  surface  of  the  filter  is  arranged 
with  circular  trenches  1  foot  wide  and  2  feet  deep,  of  medium  sand  of 
an  effective  size  of  0.19  millimeter,  the  surface  of  the  sand  being  below 
the  surface  of  the  remainder  of  the  filter.  Regular  station  sewage  was 
applied  to  these  trenches  at  a  rate  of  40,000  gallons  per  acre  daily 
throughout  the  year,  except  during  the  period  from  July  29  to  September 
8,  inclusive,  when  the  sewage  was  diluted  with  an  equal  volume  of  canal 
water.  From  December  1  to  March  8,  inclusive,  the  trenches  were  covered 
with  boards.  The  sand  in  the  trenches  was  dug  over  to  a  depth  of  from 
6  to  12  inches  on  March  27,  July  8,  September  26  and  November  13. 
The  surface  of  the  sand  in  the  trenches  was  raked  five  times  during  the 
portion  of  the  year  when  the  trenches  were  covered  with  boards,  and 
once  a  week  during  the  remainder  of  the  year.  The  filter  was  rested 
from  July  1  to  16,  from  July  21  to  24  and  from  September  26  to 
October  3,  inclusive.  On  account  of  high  water  it  was  out  of  opera- 
tion from  April  15  to  22,  inclusive. 

Filter  No.  Jf. 

Filter  No.  4,  constructed  of  60  inches  in  depth  of  fine  river  silt 
of  an  effective  size  of  0.04  millimeter,  is  %oo  of  an  acre  in  area,  and 
was  first  put  into  operation  on  Dec.  19,  1887.  The  surface  of  the 
filter  is  arranged  with  circular  trenches  about  14  inches  wide  and  12 
inches  deep,  filled  with  coarse  sand  of  an  effective  size  of  0.48  millimeter, 
the  surface  of  the  sand  being  below  that  of  the  remainder  of  the  filter. 
Regular  station  sewage  was  applied  to  this  filter  three  days  a  week,  at 
an  average  rate  of  40,000  gallons  per  acre  daily  imtil  July  27.    From 
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July  28  to  September  10,  inclusiye,  the  sewage  applied  consisted  of  equal 
volumes  of  regular  station  sewage  and  canal  water,  after  September  10 
regular  station  sewage  being  applied.  The  trenches  were  covered  with 
boards  from  December  1  to  March  8,  inclusive.  The  sand  in  the  trenches 
was  dug  over  to  a  depth  varying  from  6  to  12  inches  on  March  27, 
July  8,  September  26  and  November  13.  During  the  period  when  the 
trenches  were  covered  with  boards  the  surface  of  the  sand  in  the  trenches 
was  raked  to  a  depth  of  1  inch  five  times,  and  during  the  remainder 
of  the  year  it  was  so  raked  once  each  week.  The  filter  was  rested  from 
July  1  to  16,  July  21  to  28  and  from  September  26  to  October  4,  in- 
clusive. Owing  to  high  water  it  was  not  operated  from  April  9  to  12 
and  from  April  16  to  18,  inclusive. 

FUier  No.  50. 

Filter  No.  5C,  constructed  of  60  inches  in  depth  of  sand  of  an  effec- 
tive size  of  0.22  millimeter,  is  %oo  of  an  acre  in  area,  and  was  first 
put  into  operation  on  July  20,  1905.  The  filter  was  operated  at  a  rate  of 
50,000  gallons  per  acre  daily  throughout  the  year.  Sewage  diluted  with 
an  equal  volimie  of  canal  water  was  applied  from  July  29  to  September 
8,  inclusive,  and  regular  station  sewage  during  the  remainder  of  the 
year.  From  December  1  to  March  8  the  surface  of  the  filter  was  trenched 
and  the  trenches  covered  with  boards.  On  Marcli  27  the  surface  was 
leveled  and  dug  over  to  a  depth  of  12  inches.  On  July  6  and  again  on 
September  25  the  surface  was  dug  over  to  a  depth  of  from  6  to  13  inches; 
on  November  13  the  surface  was  dug  over  to  a  depth  of  3  inches  and 
the  filter  was  trenched  for  the  winter,  as  in  previous  years.  During  the 
period  when  the  trenches  were  covered  with  boards  the  surface  of  the 
sand  in  the  trenches  was  raked  seven  times,  and  during  the  remainder 
of  the  year  the  surface  of  the  trenches,  or  the  whole  surface  of  the 
filter  when  it  was  level,  was  raked  once  each  week.  The  filter  was  rested 
from  July  1  to  14  and  from  September  27  to  October  3,  inclusive. 
It  was  out  of  service  from  April  9  to  11  and  from  April  15  to  22,  in- 
clusive, owing  to  high  water. 

Filter  No.  6. 
Filter  No.  6,  constructed  of  44  inches  in  depth  of  mixed  coarse  and 
fine  sand  of  an  effective  size  of  0.35  millimeter,  is  %oo  of  ai^  acre  in 
area,  and  was  first  put  into  operation  on  Jan.  12,  1888.  The  filter  has 
been  operated  at  a  rate  of  50,000  gallons  per  acre  daily  throughout  the 
year,  sewage  diluted  with  an  equal  volume  of  canal  water  being  applied 
from  July  28  to  September  7,  inclusive,  and  regular  station  sewage  dur- 
ing the  remainder  of  the  year.    From  December  1  to  March  8,  inclusive. 
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the  surface  of  the  filter  was  trenched  and  the  trenches  were  covered  with 
boards.  On  March  27  the  surface  of  the  filter  was  leveled  and  dug  over 
to  a  depth  of  12  inches.  On  July  6  and  again  on  September  25  the 
surface  was  dug  over  to  a  depth  of  from  6  to  12  inches;  on  November  13 
the  surface  was  dug  over  to  a  depth  of  3  inches  and  the  filter  was 
trenched  for  the  winter,  as  in  previous  years.  During  the  time  when 
the  trenches  were  covered  with  boards  the  sand  in  the  trenches  was 
raked  to  a  depth  of  1  inch  five  times,  and  during  the  remainder  of  the 
year  the  surface  was  raked  1  inch  deep  each  week.  The  filter  was  rested 
from  July  1  to  14  and  from  September  27  to  October  3,  inclusive. 
Owing  to  high  water  it  was  out  of  service  from  April  8  to  11  and  from 
April  16  to  22,  inclusive. 

Filter  No.  9A. 

Filter  No.  9A,  constructed  of  60  inches  in  depth  of  sand  of  an 
eflEective  size  of  0.17  millimeter,  is  %oo  ot  an  acre  in  area,  and  was 
first  put  into  operation  on  Nov.  18,  1890.  The  filter  was  operated  at  a 
rate  of  50,000  gallons  per  acre  daily  six  days  in  a  week  throughout  the 
year,  regular  station  sewage  being  applied  except  during  the  period  from 
July  29  to  September  8,  inclusive,  when  sewage  diluted  with  an  equal 
volume  of  canal  water  was  applied.  The  surface  of  the  filter  was 
trenched  and  the  trenches  were  covered  with  boards  from  December  1 
to  March  8,  inclusive.  On  March  29  the  surface  of  the  filter  was  leveled 
and  dug  over  to  a  depth  of  12  inches.  On  July  6  and  again  on  September 
25  the  surface  was  dug  over  to  a  depth  of  from  6  to  12  inches,  and  on 
November  13  the  surface  was  dug  over  to  a  depth  of  3  inches  and  the 
filter  was  trenched  for  the  winter.  During  the  period  when  the  trenches 
were  covered  with  boards  the  surface  was  raked  six  times,  and  during 
the  remainder  of  the  year  the  whole  surface  of  the  filter  when  it  was 
level  was  raked  to  a  depth  of  1  inch  each  week.  The  filter  was  rested 
from  July  1  to  15  and  from  September  27  to  October  3,  inclusive- 
Owing  to  high  water  it  was  out  of  service  from  March  27  to  28,  from 
April  8  to  10  and  from  April  15  to  22,  inclusive. 

Filter  No.  10. 

Filter  No.  10,  34oo  of  an  acre  in  area,  is  constructed  of  5  feet  in  depth 
of  fine  and  coarse  mixed  sand  of  an  effective  size  of  0.35  millimeter, 
and  was  first  put  into  operation  on  July  18,  1894.  There  are  no  under- 
d  rains  beneath  the  sand  except  directly  above  and  around  the  outlet  pipe. 
A  partition  extending  3  feet  below  the  surface  separates  the  quarter  of 
the  surface  which  is  farthest  from  the  underdrains  from  the  remainder 
of  the  surface.     To  this  quarter  the  sewage  is  applied,  and  over  the 
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remainder  of  the  surface  is  a  layer  of  loam  8  inches  in  depth.  Sewage 
was  applied  to  this  filter  at  a  rate  equivalent  to  30,000  gallons  per  acre 
daily  for  the  whole  area,  or  120,000  gallons  per  acre  daily  for  the  por- 
tion of  the  surface  flooded  six  days  in  a  week.  From  July  28  to  Septem- 
ber 8,  inclusive,  the  sewage  was  diluted  with  an  equal  volume  of  canal 
water.  During  the  remainder  of  the  year  regular  station  sewage  was 
applied.  That  portion  of  the  surface  to  which  sewage  was  applied  was 
dug  over  to  a  depth  varying  from  6  to  12  inches  on  March  29,  April  12, 
July  6,  September  25  and  November  13.  From  December  1  to  May  31 
the  surface  was  raked  to  a  depth  of  1  inch  twelve  times,  and  after 
June  1  it  was  raked  once  each  week.  The  filter  was  rested  from  April  8 
to  May  16,  from  July  1  to  14,  from  July  21  to  26  and  from  September 
27  to  October  3,  inclusive.  On  account  of  high  water  it  was  out  of 
service  from  March  26  to  March  29,  inclusive.  Early  in  March  it  was 
noticed  that  the  surface  of  this  filter  had  become  badly  clogged,  and 
that  the  upper  layers  were  filled  with  large  numbers  of  earthworms,  so 
that,  during  the  succeeding  months,  frequent  resting  and  disturbance  of 
the  surface  became  necessary  in  order  to  keep  the  filter  in  operating 
condition.  Unlike  the  other  large  filters  situated  out  of  doors  the  sur- 
face of  this  filter  was  neither  trenched  nor  covered  with  boards,  but 
was  left  exposed  to  the  weather.  During  January  and  February  ice  was 
removed  from  the  surface  six  times,  the  total  amount  removed  amount- 
ing to  about  1  inch.  Snow  was  removed  from  the  surface  eleven  times, 
the  total  amount  removed  being  about  27  inches. 

Effluent  of  Filter  No.  L 

rParta  per  100,000.] 


Quantity 
Applied. 


Gallons 

per  Acre 

Daily 

for  Six 

Days  in  a  . 

Week. 


44.500 


1  TsaCPBBA- 

1 

TUBE 

;  (Dio.  P.). 

Length  of  | 
Time 
Sewage 
remained 

Sewage. 

■*» 
a 

9 

E 

on 

Surface 

(Minutes). 

02 

56 

10 

Appbab- 

ANCB. 


9 


6 


0.7 


.35 


AlflfONXA. 


6 

St    . 
3*0 


7688 


.0626 


10.32 


NlTBOQBN 
A8 


• 

1 

1 

s 

S 

z 

2 

3.75 

I 


.0022 


9 

o 

n 

J  a 

a" 


7,fl00 


Effluent  of  FiUer  No.  2. 

34,000 

62 

54 

16 

0.0 

.15 

.3598 

.0292 

11.21 

3.65 

.0126 

.39 

450 

EffluerU  of  Filter  No.  4. 

17,700 

62 

53 

6 

0.0       .00 

.2232 

.0213 

10.39 

3.88 

.0120 

.26 

110 
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Effluent  of  Filter  No.  6C. 

(Fairta  par  100,000.] 


Quantity 
Applied. 

TsMPa&A- 

TUBB 

(Dbo.  F.). 

Lencthof 

Time 

Sewage 

remained 

on 

Surface 

(Minutes). 

« 

APPSAB- 

AMca. 

Ammonia. 

• 

NlTBOOBN 
AS 

• 

J 

1 

jQ 

o 

• 

Gallons 
per  Acre 

Daily 

forSu 
Days  in  a 

Week. 

• 

■ 

a 

m 

• 

if 

1 

Color. 

1 

Total  Albu- 
minoid. 

■ 

1 

Nitrites. 

Bacteria  per 
Centimeter 

48.100 

62 

56 

14 

0.6 

.30 

.6617 

.0531 

9.00 

4.16 

1 
.0017 

.61 

4.000 

42,400 


62 


56 


Effluent  of  Filter  No.  6, 


32 


0.5 


.26 


6717 


0539 


10.30 


i 
3.84  .0046 


.58 


8.400 


Effluent  of  Filter  No.  9A. 

44.200 

62 

56 

53 

0.4 

.30 

.3363 

.0452 

9.94 

3.08 

.0004 

.59 

3.200 

Effluent  of  Filter  No.  10. 

23,400 

1 

62 

57 

1 

77 

1 

0.5 

.25 

.3228 

.0482 

8.72 

2.33 

1 
.0008  ; 

.54 

10,100 

The  diagram  on  page  289  presents  graphically  the  average  yearly 
amount  during  the  period  from  1888-1908,  inclusive,  of  nitrogen  applied 
to  each  of  these  filters,  of  the  applied  nitrogen  not  found  in  the  effluent 
and  of  unoxidized  nitrogen  and  oxidized  nitrogen  found  in  the  effluent 
of  each  filter;  together  with  the  average  amount  of  these  bodies  during 
1909.  In  each  instance  the  total  height  of  the  column  represents  total 
nitrogen. 


CovERiNa  Filter  Trenches  with  Boards  and  its   Effect  upon 
Temperature  of  Air  over  Surface  of  Filters. 

As  previously  stated,  the  trenches  in  the  surface  of  Filters  Nos.  1,  2, 
4,  6C,  6  and  9A  were  covered  with  boards  during  the  winter.  These 
boards  with  the  snow  which  accumulated  upon  them  protect  the  surfaces 
of  the  filters  from  the  cold  to  about  the  same  degree  as  that  seen  in 
municipal  filters  protected  by  the  coatings  of  ice  and  snow  which  form 
over  their  surfaces.  As  in  previous  winters,  frequent  readings  were 
made  of  the  temperature  of  the  air  at  the  surfaces  of  Filters  Nos.   1 
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and  9A,  and  the  results  are  shown  in  a  following  table.  The  tempera- 
tine  of  the  outside  air  at  the  time  readings  were  made  varied  between 
--2'^P.  and  47**F.,  the  average  being  23°F.  The  temperature  of  the 
air  at  the  surface  of  Filter  No.  1  varied  between  27 ®F.  and  44 ®F.  before 
flooding^  and  between  34°  F.  and  58°  F.  one  hour  after  flooding  the  fil- 
ter. The  temperature  of  the  air  at  the  surface  of  Filter  No.  9A  varied  be- 
tween 30°  F.  and  40°  F.  before  flooding,  and  between  34°  F.  and  52°  F. 
one  hour  after  applying  sewage.    In  only  four  readings^  three  with  Filter 


Oitidixmd    Nitro^mn    in   Efflumnt, 

Totaf    Nffrcq0n    Ajapfisd  ^  Sunf    of     Ahov0, 


:^ 


b: 


t 
k 

b 


I 


I 
I 


FILTER 
No.  I 


FILTER 
No.  2 


FILTER 
No.  4 


FILTER 
NO. 


FILTER 


FILTER 
No.  10 


Xo.  1  and  one  with  Filter  No.  9A,  was  the  temperature  of  the  air  at 
the  surface  of  the  filters  below  freezing,  and  even  on  these  occasions 
frost  was  not  found  in  the  sand.  The  comparatively  small  variation  in 
the  temperature  under  the  board  covers,  in  contrast  with  the  wide  range 
in  the  outside  temperature,  illustrates  the  value  of  the  covering,  and 
explains  why  municipal  filters  covered  with  ice  and  snow  are  able  to 
continue  to  purify  sewage  in  extremely  cold  weather,  a  matter  that  has 
been  frequently  noted  and  discussed  in  previous  reports. 


290 


STATE  BOARD  OF  HEALTH. 


[Pub.  Doc. 


Table  showing  Temperature  of  Ovtside  Air,  of  Sewage  applied  and  of  Air  under 
Trench  Covers  of  Filters  Nos.  1  and  9 A  before  and  after  Application  of  Sewage. 

IDegrees  Fahrenheit.] 


Air. 

Applied 
Sewage. 

FnAXB  No.  1. 

FiLTBB  No.  9A. 

Datx. 

Before 
Flooding. 

One  Hour 

after 
Flooding. 

Before 
Flooding. 

One  Hour 

after 
Flooding. 

January    5, 
12.. 
19.. 
26,. 

February  2.  . 

9.  . 

16,. 

24,. 

March       3, . 

»». 

47 

29 

—2 

28 

6 

9 

26 
88 
31 

55 
56 
69 
58 
69 
69 
60 
60 
60 

44 
40 
31 
85 
31 
27 
33 
89 
82 

58 

44 
34 
40 
45 
34 
41 
49 
48 

89 
40 
34 
35 
88 
80 
89 
40 
86 

47 
45 
40 
41 
36 
34 
45 
62 
42 

Avoraee, 

23 

59 

34 

43 

36 

42 

liaximum,    . 

47 

60 

44 

58 

40 

62 

MinimiiTn,    . 

—2 

55 

27 

34 

80 

84 

Fluctuation, 

49 

5 

17 

24 

10 

18 

Operation  of  Contact  Filters. 

During  1909  four  contact  filters  have  been  in  operation.  Two  of 
these,  Filters  Nos.  175  and  176,  are  constructed  of  coke,  and  have  been 
operated  for  about  nine  years.  The  other  two.  Filters  Nos.  376  and 
377,  are  constructed  of  horizontal  layers  of  slate,  and  were  put  into 
operation  during  1909  to  study  further  the  deposition  and  destruction 
of  sludge  under  the  conditions  which  such  filters  aflEord.  Filters  similar 
in  construction  and  operation  were  studied  at  the  station  in  1901  and 
1902,  as  described  in  the  reports  for  those  years  and  reviewed  in  the  re- 
port for  1908,  and  filters  of  the  same  general  type  are  in  use  in  a  few 
places  in  England. 

Filters  Nos.  175  and  176,  first  put  into  operation  June  3,  1901,  were 
continued  during  1909.  Each  filter  is  5  feet  in  depth  and  is  constructed 
of  pieces  of  coke  of  such  size  that  all  will  pass  through  a  sieve  having  a 
1-inch  mesh,  76  per  cent  through  a  ^-inch  mesh  and  practically  none 
through  a  sieve  with  a  ^-inch  mesh.  Filter  No.  176  has  always  received 
sewage  that  has  passed  through  a  coke  or  coal  strainer,  and  Filter  !N"o. 
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176  has  received  settled  sewage  throughout  the  year.  Each  of  these 
filters  has  been  filled  once  daily  in  one  dose,  allowed  to  stand  full  two 
hours  before  draining,  and  each  has  been  allowed  to  rest  every  sixth 
week.  During  the  year  Filter  No.  175  was  operated  at  an  average  rate 
of  415,500  gallons  per  acre  daily,  and  Filter  No.  176  at  an  average  rate 
of  270,000  gallons  per  acre  daily.  During  1909  no  reduction  in  open 
space  occurred  in  PUter  No.  175,  and  the  effluent  continued  to  be  of  the 
same  general  quality  as  in  preceding  years.  Filter  No.  176  lost  about 
11  per  cent,  of  its  open  space  during  the  year.  This  filter  is  badly 
clogged  with  organic  matter,  and  the  effluent  during  the  greater  part 
of  the  year  has  been  of  poor  quality  and  discolored  with  iron,  showing 
a  reducing  action  within  the  filter.  The  regeneration  of  this  filter  by 
resting  and  by  allowing  it  to  stand  filled  with  sewage  for  varying 
periods  has  been  tried  with  but  little  success,  and  it  is  evident  that  the 
material  must  be  removed  and  washed  if  the  filter  is  to  be  continued  in 
operation. 

Filters  Nos.  876  and  577.  —  These  two  filters,  first  put  into  operation 
on  July  9,  1909,  are  constructed  of  layers  of  roofing  slate  placed  horizon- 
tally, the  layers  of  slate  being  separated  from  one  another  by  small 
concrete  blocks  three-fourths  of  an  inch  thick.     Filter  No.  376  has  a 
superficial  area  of  about  %2oo  of  ^^  a^re,  and  contains  twenty-seven 
layers  of  slate,  the  exposed  surface  available  for  the  deposition  of  sludge 
being  about  314  square  inches  for  each  gallon  of  sewage  held  by  the 
filter  when  completely  fiooded.    Filter  No.  377  has  a  superficial  area  of 
about  %6oo  of  an  acre,  and  contains  eight  layers  of  slate,  the  area 
available  for  the  deposition  of  sludge  amounting  to  about  187  square 
inches  per  gallon  of  sewage.     Both  filters  are  so  arranged  that  the 
layers  of  slate  can  be  cleaned  by  flushing  with  a  hose  when  necessary. 
Filter  No.  376  has  received  regular  station  sewage  and  Filter  No.  377 
has  received  the  fresh  supernatant  sewage  from  the  Imhoflf  tank.    Both 
filters  are  operated  as  contact  filters,  being  filled  in  one  dose  applied 
daily  and  drained  slowly  after  a  contact  period  of  two  hours.     Both 
filters  have  been  operated  six  days  a  week  without  systematic  resting, 
and  no  removal  of  sludge  from  the  filter  plates  has  been  made  during 
the  five  months  they  have  been  operated.    Filter  No.  376  has  lost  about 
8  per  cent,  and  Filter  No.  377  about  3  per  cent,  of  open  space  during 
this  period.     Prom  the  following  tables  it  will  be  observed  that  there 
has  been  practically  no  nitrification  within  either  filter,  and  this  was 
not  to  be  expected.     These  so-called  filters  are  simply  contrivances  to 
remove,  and,  if  possible,  destroy  sludge  by  biological  action. 
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Average  Chemical  Analyses. 

Sewage  applied  to  Contact  FUter  No,  S76, 

[Parts  per  100.000.] 


Ammonia. 

Chlorine. 

ALBUMINOID. 

Oxygen 
Consumed. 

Free. 

Total. 

In  Solution. 

Total. 

In  Solution. 

2.«3 

.42 

.26 

.n 

.44 

9.67 

8.25 

Sewage  applied  to  Contact  Filter  No,  877, 


6.26 


.60 


.54 


1.26 


.94 


7.( 


4.46 


Average  Chemical  Analyses  of  Effluents  of  Contact  Filters, 

Effluent  of  Filter  No,  176, 
[Parte  per  100,000.] 
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Effluent  of  Fitter  No.  176. 

270.000 

60 

1 

2.7 

.92 

1.1545 

.1644 

.1108 

.3004 

12.73 

0.14 

.0015 

1.64 

184.100 

Effluent  of  Filter  No,  876,^ 

646.000 

- 

5.1 

.86 

2.3660 

.3140 

.2200 

.5414 

9.41 

0.06 

.0018 

2.25 

1 

616,800 

Effluent  of  FiUer  No,  877,^ 

222,700 

- 

6.0 

1.85 

6.3450 

.6780 

.5006 

1.2636 

7.65 

0.13 

.0092 

4.05 

1.793.800 

>  Filters  started  July  9. 1909. 


Trickling  Filters  Nos.  135,  136,  222,  248,  360,  361  and  362. 

During  1909,  seven  trickling  filters  have  been  operated,  six  at  the 
experiment  station  and  one  at  the  Andover  filtration  area.  Of  the  six 
filters  at  the  station,  five  were  constructed  of  broken  stone  and  one  of 
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clinker.  Two  of  the  broken-stone  filters,  Nos.  136  and  136,  have  been 
in  operation  for  over  ten  years.  With  three  of  the  other  filters  the  effect 
of  different  sizes  and  characters  of  material,  of  different  depths  of  filter- 
ing material,  and  of  the  uniform  and  uneven  distribution  of  the  sewage 
upon  the  surface  have  been  studied  comparatively. 

Filters  Nos.  185  and  186,  Hoooo  of  an  acre  in  area,  are  constructed 
of  10  feet  in  depth  of  broken  stone,  all  of  which  will  pass  through  a 
screen  with  a  1-inch  mesh,  40  per  cent  through  a  screen  with  a  %-inch 
mesh  and  4  per  cent,  through  a  screen  with  a  %,-inch  mesh.  These 
filters  were  first  put  into  operation  in  November,  1899.  Settled  sewage 
has  been  applied  to  the  surface  of  these  filters  throughout  the  year  by 
means  of  automatic  tipping  basins  placed  in  perforated  pans,  in  the 
same  manner  as  with  other  trickling  filters  at  the  station.  From  Dec. 
1,  1908,  to  March  1,  1909,  Filter  No.  135  was  operated  at  a  rate  of 
1,500,000  gallons  per  acre  daily,  and  Filter  No.  136  at  a  rate  of  6,000,000 
gallons  per  acre  daily.  From  March  3  to  April  30  both  filters  were 
operated  at  a  rate  of  3,000,000  gallons  per  acre  daily;  from  May  1  to 
the  end  of  the  year  they  were  operated  at  a  rate  of  18,000,000  gallons 
per  acre  daily.  On  April  2  the  surfaces  of  both  filters  had  become  some- 
what clogged,  with  the  result  that  pooling  of  sewage  upon  the  surface 
occurred,  and  each  filter  was  dug  over  to  a  depth  of  about  3  inches. 

Filter  No.  S48,  Hoooo  of  an  acre  in  area,  and  constructed  of  8  feet 
in  depth  of  material  of  the  same  grade  as  that  in  Filters  Nos.  135  and 
136,  was  first  put  into  operation  on  May  16,  1904.  Settled  sewage  has 
been  applied  to  this  filter  throughout  the  year  at  a  rate  of  2,000,000 
gallons  per  acre  daily.  On  April  2  the  surface  of  the  filter  was  dug 
over  to  a  depth  of  about  3  inches. 

The  average  analyses  of  the  effluents  from  Filters  Nos.  135,  136  and 
248  are  shown  on  page  298. 

Filter  No.  222,  —  Studies  upon  Distribution. 

Filter  No.  222,  %oo  of  an  acre  in  area,  and  containing  about  7  feet 
in  depth  of  pieces  of  broken  stone  having  a  mean  diameter  of  between 
1  and  2  inches,  is  located  at  Andover.  Andover  settled  sewage  has  been 
applied  to  this  filter  throughout  the  year.  Previous  to  April  15  the 
distribution  of  sewage  over  the  surface  of  the  filter  was  accomplished 
by  means  of  an  automatic  flush  tank  and  dashplates,  as  described  on 
page  268  of  the  report  for  1906,  but  after  April  21  distribution  of  the 
sewage  took  place  by  means  of  a  traveling  distributor  of  the  Fiddian 
type.  This  distributor  is  in  effect  a  long  overshot  water-wheel,  actuated 
by  the  flow  of  sewage  into  a  series  of  shallow  tapering  buckets  fastened 
to  the  periphery  of  a  cylinder  about  8  feet  long  and  18  inches  in 
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diameter.  This  cylinder  is  carried  on  a  shaft  which  is  supported  at  one 
end  by  a  pivot-bearing  at  the  center  of  the  filter,  and  at  the  other  end 
by  a  wheel  which  travels  upon  a  circular  track  around  the  outside  of 
the  filter.  A  universal  joint  at  the  junction  of  the  shaft  and  central 
pivot  permits  adjustment  and  prevents  any  binding  in  the  bearings 
due  to  inequalities  in  the  track.  Both  the  pivot  and  the  shaft  are 
carried  on  ball  bearings.  The  sewage  flows  into  a  hopper  carried  upon 
the  central  pivot,  and  thence  through  a  shallow  trough  which  travels 
with  the  distributor  and  is  discharged  through  a  number  of  openings 
into  the  buckets  upon  the  periphery  of  the  cylinder,  from  which  it  is 
discharged  upon  the  surface  of  the  filter  as  the  cylinder  turns.  If  the 
taper  of  the  buckets  be  properly  designed,  a  perfectly  even  distribution 
of  sewage  upon  all  parts  of  the  filter  surface  over  which  the  apparatus 
travels  should  result.  In  practice,  however,  small  irregularities  in  the 
metal  work  of  the  apparatus,  and  slight  unevenness  in  the  track,  the 
elimination  of  which  would  make  the  construction  of  the  apparatus 
unnecessarily  expensive,  have  prevented  absolute  uniformity  of  distribu- 
tion. Notwithstanding  these  defects,  however,  the  distribution  upon 
the  filter  has  been  much  more  uniform  than  with  any  of  the  devices 
previously  tried. 

Many  measurements  have  been  made  of  the  uniformity  of  distribu- 
tion upon  this  filter  by  the  dashplate  system  and  by  the  rotary  distribu- 
tor. In  general,  the  results  of  such  measurements  show  that  with  the 
dashplate  system  only  about  17  per  cent,  of  the  filter  surface  receives 
sewage  at  approximately  the  intended  rate,  that  is,  at  a  rate  of  between 
1,000,000  and  2,000,000  gallons  per  acre  daily;  that  about  24  per  cent, 
of  the  surface  does  not  receive  any  sewage;  that  about  23  per  cent,  of 
the  surface  receives  only  about  half  the  intended  amount  of  sewage^ 
while  about  20  per  cent,  of  the  surface  of  the  filter  is  being  fiooded  at 
rates  of  from  2,000,000  to  4,000,000  gallons  per  acre  daily,  and  about 
16  per  cent,  of  the  surface  is  receiving  sewage  at  rates  of  from  4,000,000 
to  7,500,000  gallons  per  acre  daily.  With  the  rotary  distributor  about 
half  of  the  surface  receives  sewage  at  approximately  the  intended  rate; 
about  one-fourth  of  the  surface  receives  sewage  at  rates  of  from  250,000 
to  1,000,000  gallons  per  acre  daily,  and  about  one-fourth  of  the  surface 
receives  sewage  at  rates  from  2,000,000  to  3,250,000  gallons  per  acre 
daily.  With  this  distribution,  a  small  area  at  the  center,  occupied  by  the 
pivot  and  shaft  bearings,  amounting  to  less  than  1  per  cent,  of  the 
surface,  was  not  fiooded.  A  tjrpical  series  of  distribution  measurements 
by  each  of  these  two  systems  is  shown  in  the  following  table :  — 
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TabU  ahowing  Rates  at  which  Sewage  wot  applied  to  Different  Portioru  of  Surface 
of  Filler  No.  iiX  by  Daahplate  and  Rotary  Diatribuiora. 


Pu  Cmxrt,  or  Sxtb- 

Rats    CMixxiom 

FACB. 

QAULOm  PBB  ACBB 

Daily). 

DMhplAte 
tribution. 

Rotary 

Dle- 
tributor. 

Xot  mt*         *       .       . 

24.1 

0.7 

21.8 

8.6 

Betireen  0.6  and  1.6,      . 

• 

18.1 

48.6 

Between  1.5  and  2.6,      . 

12.7 

38.8 

Rati  (Miluon 

QauliOmb  run  Acbb 

Daily). 


Pbb  Cskt.  or  SxTB- 
facb. 


Daahplate 

Dui- 
tribution. 


Rotary 

Dla- 
tributor. 


Between  2.6  and  8.6, 
Between  8.6  and  4.6, 
Between  4.6  and  6.0, 
Between  6.0  and  7.6, 


Net  imte  onwbole 
tribotor,  1.6* 


11.1 
7.2 
7.9 
2.7 


8.8 
0.0 
0.0 
0.0 


(mJUion  gallone  per  aere  daily):    Daahplate  distribution,  1.6;   rotary  dJ»- 


From  Dec.  1,  1908,  to  April  16,  1909,  Andover  settled  sewage  was 
applied  to  Filter  No.  222,  by  means  of  the  automatic  flush  tank  and 
dashplates,  at  intervals  of  about  seven  minutes  throughout  the  whole 
twenty-four  hours,  the  average  rate  of  the  filter  during  this  period  being 
1,540,000  gallons  per  acre  daily.  Prom  April  28,  when  the  rotary  dis- 
tributor was  installed,  until  June  20,  settled  sewage  was  applied  con- 
tinuously throughout  the  twenty-four  hours,  at  a  rate  of  1,500,000 
gallons  per  acre  daily.  Prom  June  21  to  September  22  the  filter  was 
allowed  to  rest  six  hours  during  the  middle  of  the  day,  the  whole  of 
the  sewage,  equivalent  to  a  net  rate  of  1,500,000  gallons  per  twenty- 
four  hours,  being  applied  in  eighteen  hours.  On  September  23  the  rate 
and  method  of  operation  of  the  filter  were  changed,  sewage  equivalent 
to  1,000,000  gallons  per  acre  daily  being  applied  during  twelve  hours  and 
the  filter  being  allowed  to  rest  the  remaining  twelve  hours.  Very  little 
trouble  was  experienced  in  the  operation  of  the  filter  by  the  daahplate 
system  during  the  winter  months,  the  weather  being  somewhat  less 
severe  than  during  preceding  winters. 

Clogging  of  Filter  No.  222.  —  Use  of  Disinfectants. 

On  January  12  some  pooling  was  noticed  on  the  surface,  and  the 
filter  was  raked  to  a  depth  of  from  1  to  2  inches.  Early  in  May  pooling 
was  again  observed,  and  an  examination  showed  that  the  surface  layers 
were  clogged  in  part  with  organic  matter,  but  largely  by  the  larvae  of 
small  flies  (psychoda  alternate),  whose  presence  about  trickling  filters 
has  been  noted  in  previous  reports.  The  larvae  of  these  files  collect  in 
enormous  numbers  in  the  upper  layers  of  the  filtering  material,  com- 
pletely clogging  the  filter.    At  times  as  a  result,  the  sewage  stands  in 
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pools  on  the  surface,  and  proper  ventilation  is  largely  cut  oflE.  The  flies 
themselves,  in  addition  to  annoying  the  filter  attendants,  are  feeble  of 
flight,  and  die  in  large  numbers  upon  the  surface  of  the  filter,  thus 
adding  to  the  clogging.  Attempts  were  made  to  control  this  nuisance 
on  Filter  No.  222  by  the  use  of  disinfectants.  During  the  summer, 
copper  sulphate  in  the  proportion  of  830  pounds  per  million  gallons 
was  mixed  with  the  applied  sewage  on  four  different  occasions,  and 
bleaching  powder  in  the  same  proportion  was  used  on  another  occasion. 
The  copper  sulphate  was  somewhat  more  effective  than  the  bleaching 
powder,  but  the  results  with  either  were  not  entirely  satisfactory,  and 
it  was  necessary  to  dig  over  the  surface  of  the  filter  to  a  depth  of  from 
3  to  4  inches  on  May  19,  and  again  on  September  2,  to  permit  the  sewage 
to  pass  into  the  filter.  On  October  6  the  fly  nuisance  had  practically 
ceased,  but  the  upper  layers  of  the  filter  were  still  badly  clogged.  On 
this  date  caustic  soda,  equivalent  to  about  1,000  pounds  per  acre,  was 
scattered  over  the  surface  to  break  up  and  destroy  the  clogging  material. 
After  this  treatment  the  effluent  from  the  filter  was  heavily  charged 
with  organic  matter  for  some  time,  and  examinations  of  the  surface 
layers  showed  that  the  clogging  material  had  been  eliminated  to  a 
considerable  extent.  The  sewage  applied  to  this  filter  is  very  strong,  con- 
taining a  considerable  amount  of  suspended  matters.  Experiments  in 
previous  years  have  shown  that  not  only  is  this  sewage  more  difficult 
to  purify  than  that  appUed  to  the  filters  at  the  experiment  station,  but 
that  growths  of  slime  moulds,  bacterial  zooglea  and  other  fungi  are 
likely  to  develop  upon  or  within  filters  to  which  it  is  applied.  The 
flies,  however,  were  undoubtedly  one  of  the  contributory  causes  of  the 
clogging  of  this  filter,  as  has  been  the  case  with  the  trickling  filters  at 
the  experiment  station  and  elsewhere. 

Better  Nitrification  due  to  Better  Distribution. 

Notwithstanding  the  difficulty  of  keeping  the  surface  of  this  filter 
open,  the  effluent  during  the  past  summer  has  been  more  highly  nitrified 
and  of  better  quality  generally  than  during  any  previous  summer,  and 
this  can  be  attributed  only  to  the  more  uniform  distribution  of  the 
sewage  upon  the  surface  of  the  filter  by  the  rotary  distributor,  and  to 
the  resulting  equalization  of  tlie  amount  and.  character  of  the  work  per- 
formed in  different  portions  of  the  bed.  The  increase  in  the  nitrates 
during  May  and  June,  immediately  following  the  installation  of  this 
distributor,  was  especially  marked. 

Filters  Nos.  S60,  861,  and  862.  —  These  filters,  each  Moooo  of  an 
acre  in  area  and  containing  8  feet  9  inches  in  depth  of  material  held  in 
place  by  open  cob-work  sides,  were  started  Nov.  14,  1908.    Filters  Nos. 


No.  34.]  PURIFICATION  OF  SEWAGE.  297 

360  and  361  were  constructed  of  pieces  of  broken  stone  having  a  mean 
diameter  of  between  1  and  2  inches,  and  Filter  No.  362  was  filled  with 
pieces  of  hard  clinker  having  a  mean  diameter  of  from  4  to  6  inches. 
All  of  these  filters  had  nnderdrain  channels  open  at  each  end  in  order 
that  any  sediment  mi^t  be  readily  flushed  out.  Small,  half-round 
drains  were  placed  in  the  material  in  Filter  No.  361  at  different  levels, 
from  which  samples  were  collected  regularly  to  show  the  amount  of 
purification  of  the  sewage  after  it  had  passed  through  2,  4,  6  and  8  feet 
9  inches  of  filtering  material,  respectively. 

Settled  sewage  was  applied  to  each  of  these  filters  at  a  rate  of  about 
1,500,000  gallons  per  acre  daily  throughout  the  year  and  was  distributed 
over  the  surface  by  means  of  automatic  tipping  basins  placed  in  per- 
forated pans,  the  distribution  upon  Filters  Nos.  361  and  362  being  prac- 
tically uniform  over  the  whole  surface.  The  distribution  of  sewage  upon 
the  surface  of  Filter  No.  360  was  so  arranged  that  while  the  net  rate 
upon  the  entire  area  was  the  same  as  on  Filters  Nos.  361  and  362,  the 
sewage  was  applied  at  different  rates  to  different  parts  of  the  surface, 
as  is  seen  in  trickling  filters  upon  which  the  distribution  is  accomplished 
by  means  of  fixed  dashplates  or  upward-flow  nozzles.  By  special  con- 
struction of  the  distributing  pan,  the  rate  at  which  sewage  was  applied 
was  gradually  increased  from  one  side  of  the  filter  to  the  other. 
Frequent  measurements  were  made  of  the  rate  at  which  the  sewage  was 
being  applied  to  each  of  the  three  sections  of  this  filter.  These  measure- 
ments varied  somewhat  from  time  to  time,  but  the  average  during  the 
year  showed  that  with  an  average  net  rate  upon  the  whole  area  of  about 
1,330,000  gallons  per  acre  daily,  the  average  rate  upon  Section  A  was 
about  2,200,000  gallons,  upon  Section  B  about  1,080,000  gallons,  and 
upon  Section  C  about  700,000  gallons  per  acre  daily. 

The  nnderdrain  system  of  this  filter  was  divided  into  three  distinct 
sections,  corresponding  with  the  three  sections  of  the  surface  as  divided 
by  the  spreader  pan,  and  separate  samples  were  collected  from  each 
section.  Owing  to  the  open  construction  of  the  filter  walls,  a  certain 
amount  of  sewage  found  its  way  down  the  outside  of  the  filter  and 
was  not  collected  by  the  nnderdrain  system,  and  for  this  reason  the 
rates  of  the  three  outlets  never  agreed  with  the  rates  at  which  the 
sewage  was  applied  to  the  corresponding  portions  of  the  surface.  In 
addition,  some  doggiog  occurred  at  the  surface  and  at  some  parts  of 
the  open  sides,  due  in  part  to  growths  of  the  larvae  of  small  flies,  which 
destroyed  the  effectiveness  of  the  graded  distribution.  Attempts  to 
prevent  the  growth  of  these  larvae  by  the  use  of  copper  sulphate  in  the 
applied  sewage  were  only  partially  successful.  The  effect  of  these  flies 
on  the  operation  of  trickling  filters  is  discussed  under  the  operation 
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of  Filter  No.  222.  Another  result  of  the  open  construction  was  that 
a  greater  amount  of  filtering  material  was  exposed  to  the  air  in  two 
of  the  sections  than  in  the  middle  section.  The  effect  of  this  was 
particularly  noticeable  in  the  heavy  growth  at  times  of  zooglea,  which 
formed  upon  the  stones  and  sides  of  the  tank  which  were  wet  with 
sewage  and  exposed  to  the  air.  Fly  larvae,  moreover,  developed  in  large 
numbers,  and  this  growth  was  heaviest  at  the  sides  of  the  filter  most 
exposed  to  the  light.  While  the  operation  of  this  filter  was  not  entirely 
successful  in  showing  the  effect  of  unequal  distribution,  owing  to  the  me- 
chanical and  operating  difiSculties  mentioned,  the  analyses  of  the  effluents 
from  the  different  sections  and  of  the  average  effluent  from  the  whole 
filter  show  how  the  general  effluent  from  a  trickling  filter  may  be  com- 
posed of  a  number  of  effluents  differing  widely  in  character,  according 
to  the  portion  of  the  filter  from  which  they  come. 

The  average  analyses  of  the  effluents  from  these  various  trickling- 
filters  and  from  the  different  parts  of  Filters  Nos.  360  and  361  are 
shown  in  the  following  tables.  The  analyses  of  samples  after  passage 
of  the  sewage  through  2,  4,  6  and  8  feet  9  inches  of  material,  respectively,, 
in  Filter  No.  361  are  particularly  interesting,  showing  as  they  do  a  pro- 
gressing nitrification  and  confirming  admirably  the  experiments  made 
with  Filter  No.  131  in  1899  and  1900. 

Average  Chemical  Analyeea  of  Effluents  of  Trickling  FiUere. 

EffltterU  of  Filter  No,  1S6, 
[PartB  per  100.000.] 


Quantity 
Applied. 

GftllonB 

per  Acre 

Daily. 


1,078400 


e 

9 


h 


I 


<2' 


Appi, 

ANCa 


I 


J 


2.4 


.68 


AmcoNiA. 


I 


ALBtTlOKOID. 


a 


a 

o 

t 

a 


1.0266 


.8206 


.1800 


I 

•3 


i 
I 


.6381 


12.24 


NlTBOOaM 


AB 

I      I 


2.67 


.0167  I  2.86        61,800 


3 


li 


a 


li 


Effluent  of  FUter  No,  186. 

8.010,100 

60 

3.6 

.71 

1.7066 

.3341 

.2217 

.6003 

12.40 

1.66 

.0071 

2.76 

76.000 

Effluent  of  Filter  No.  $$t. 

- 

64 

- 

.66 

2.1661 

.4468 

.2267 

.8496 

7.U 

0.81 

.0162 

2.64 

347.800 

Effluent  of  Filter  No.  B4S. 

1.060.000 

60 

8.8 

.66 

1.1646 

.6016 

.2818 

1.0066 

12.04 

2.88 

.0186 

8.80 

150.800 
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Average  Chemical  Analyses  of  Effluents  of  Trickling  Filters  —  Concluded. 

BfflrterU  of  FUter  No,  360  (Section  A). 
rParts  per  100.000.] 


QuantitT 
Applied. 

GaDou 

per  Acre 

Daily. 


3^200,000 


M 


Atpbab- 

▲NO. 


•pa 


m 


e.6 


.80 


AiiifomA. 


ALBUMINOID. 


I 


d 
.3 

9 

3 


2.8313 


.4277 


.2638 


-9 


I 


0.7420 


12.61 


NXTBOOXM 


I 


0.84 


.0565 


a 
I 


g 

JO 

9 

o 


8.00 


607,000 


Effluent  of  FUter  No.  S60  (Section  B). 

1.0BO.000 

62 

6.6 

.81 

1.8208 

.3763 

.2260 

0.6401 

12.46 

1.66 

.0892 

12.79 

1 

887,700 

EffluerU  of  FUter  No.  960  (Section  C). 

roaooo 

62 

5.8 

.82 

2.0364 

.3786 

1 
.2439 

1 

0.6706 

12.46 

1.42 

.0417 

1 
2.83 

417,000 

Effluent  of  FUter  No,  $60  (EtOire  FUter). 

1,330.000 

61 

6.2 

.81 

2.1000 

.4079 

.2526 

0.7122 

12.49 

1.10 

.0496 

2.92 

465,700 

Effluent  of  FUter  No.  S61  (Two  Fee£)> 

- 

- 

6.6 

.86 

8.0806 

.6186 

.8701 

0.8626 

13.20 

0.81 

.0607 

8.16 

524,200 

Effluent  of  FUter  No.  861  (Four  Feet).^ 

- 

- 

6.6 

.84 

2.6760 

.6636 

.3464 

1  0.0604 

1 

13.81 

0.71 

.0683 

3.41 

491,300 

Effluent  of  FUter  No.  861  (Six  Feety 


- 

- 

6.4 

.84 

2.4600 

.6517 

.3604 

1.1661 

13.84 

0.96 

.0890 

3.81 

461,300 

Effluent  of  FUter  No.  861  (Outlet), 

1.335.200 

61 

6.1 

.84 

2.2468 

.4700 

.2678 

0.8348 

12.46 

1.03 

1 

.0612 

8.41 

469.300 

1.333.700 


51 


Effluent  of  FUter  No,  86$. 


6.3 


.81 


3.0931 


.3621 


.2348 


0.6841 


12.48 


1.09 


.0348 


2.89 


403,300 


1  Average  for  nine  months,  Maroh  to  November,  inclusiTe. 
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BefiUration  of  Effluents  from   Trickling  Filters.  —  Filters  Nos.  363 

and  371. 

Filter  Xo.  363,  34oooo  of  an  acre  in  area,  is  constructed  of  4^  feet  in 
depth  of  pea-size  metallurgical  coke,  and  was  first  put  into  operation 
on  Nov.  18,  1908.  This  filter  has  been  operated  as  a  trickling  filter,  re- 
ceiving the  effluents  from  Filters  Nos.  135  and  136  after  being  passed 
through  a  settling  basin.  Until  March  3,  1909,  the  effluent  from  Filter 
No.  136  was  applied  to  this  filter;  after  that  date  the  combined  effluents 
from  Filters  Nos.  136  and  136  were  applied^  From  Dec.  1,  1908,  until 
April  30,  1909,  the  rate  of  operation  was  6,000,000  gallons  per  acre 
daily.  On  May  1,  1909,  the  rate  was  reduced  to  4,000,000  gallons  per 
acre  daily,  at  which  rate  the  filter  was  operated  during  the  remainder 
of  the  year.  The  effluent  from  this  filter  has  been  stable  from  the  start, 
and  the  nitrification  so  well  begun  in  the  primary  filters  has  been  con- 
tinued in  the  secondary  filter. 

Filter  No.  371,  %oooo  of  an  acre  in  area,  and  constructed  of  2  feet 
in  depth  of  sand  of  an  effective  size  of  0.23  millimeter,  was  first  put  into 
operation  on  May  20,  1909.  This  filter  has  been  operated  continuously 
in  much  the  same  manner  as  continuous  water  filters,  except  that  when 
clogged  instead  of  scraping  or  surface  washing,  the  whole  body  of  sand 
in  the  filter  has  been  washed  in  place  by  an  upward  current  of  water 
from  below.  The  effluent  from  Filter  No.  362,  after  passing  through  a 
settling  basin  with  a  capacity  of  eleven  hours'  fiow,  was  applied  to 
Filter  No.  371  at  a  rate  of  5,000,000  gallons  per  acre  daily  until  June 
30,  1909.  After  July  1  the  combined  effluents  from  Filters  Nos.  361 
and  362  were  passed  through  the  settling  tank  and  applied  to  this  filter, 
which  was  operated  at  a  rate  of  10,000,000  gallons  per  acre  daily,  the 
increase  in  the  rate  reducing  the  time  of  sedimentation  to  about  five 
and  one-fourth  hours.  From  May  20  to  June  30,  while  being  operated 
at  a  rate  of  5,000,000  gallons  per  acre  daily,  the  filter  was  washed  four 
times,  the  average  quantity  of  water  filtered  between  washings  being 
about  17,000,000  gallons  per  acre.  From  July  1  to  November  30,  with 
a  rate  of  10,000,000  gallons  per  acre  daily,  it  was  necessary  to  wash 
the  filter  twenty  times,  the  average  volume  of  water  filtered  between 
washings  being  about  23,000,000  gallons  per  acre. 

The  average  analyses  of  the  settled  effluents  from  the  primary  filters 
and  of  the  effluents  from  these  two  secondary  filters  are  shown  in  the 
following  tables :  — 
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Average  Chemical  Analyses.  —  Secondary  Filtere. 

Applied  ftfr  FiUer  No,  5SS.> 
[Partii  per  100.000. 1 


Quantit: 
AppIS 

OtOloaB 

p«r  Acre 

Daily. 


9 

s. 

a 


82 


▲Nca. 


is 


2.S 


8 


.05 


AlOiONIA. 


I 


ALBUMINOID. 


3 

^ 


.3 


1.4801 


1629 


.1284 


g 
I 

s 


0.3516 


6 

a 

1 


12.61 


NiTBOOBH 


J 

I 

... 


■ 

J 


1.77 


.0386 


•8 

a 

6 

d 
& 

I 


•«• 
9 

o 

it 


I 


1.47        87,400 


Effluent  of  FtUer  No.  86$, 


4,000,800 


58 


1.7 


.58  I  0.8788 


.1285 


.1014 


0.2750 


11.41 


2.18 


.0123 


1.26 


17.000 


Applied  for  Filter  No.  371, 

- 

64 

2.8 

.74 

1.0224 

.1062 

.1485 

- 

13.60 

1.27 

.0886 

1 

1.58 

1.003.500 

Effluent  of  Filter  No.  S7t.* 

7.050,000 

64 

0.7 

1 

1.7800 

.1233 

- 

13.38 

1.15 

.0815 

1.20 

771.600 

*  Mareh  to  Nownber  iadnaive. 


*  FQter  Na  871  atmrted  May  20. 1000. 


Bemoval  op  Bacteria  by  Filters  of  Various  Types. 

In  the  following  table  are  shown  the  average  numbers  of  bacteria,  as 
determined  on  agar  plates,  incubated  four  days  at  20**  C;  also  the 
total  number  of  colonies  and  the  number  of  red  colonies  on  litmus 
lactose  agar  plates  incubated  eighteen  hours  at  40**  C.  The  significance 
of  these  different  counts  has  been  discussed  frequently  in  preceding 
reports.  All  of  the  intermittent  sand  filters  show  a  removal  of  over 
99  per  cent,  of  all  types  of  bacteria,  as  is  usual  with  such  filters  when 
properiy  operated.  Of  the  four  contact  filters  operated,  Filter  N*o.  176, 
which  was  badly  clogged  and  in  which  nitrification  was  feeble  during  , 
the  year,  showed  a  bacterial  removal  of  over  86  per  cent.,  while  its 
companion  filter,  which  was  in  good  condition,  showed  practically  no 
removal  of  20®  bacteria  and  a  removal  of  only  about  30  per  cent,  of 
the  40**  bacteria.  Of  the  two  slate  filters,  the  one  operated  with  Law- 
rence regular  sewage  showed  a  bacterial  efficiency  of  60  to  70  per  cent., 
while  the  one  operated  with  settled  fresh  sewage  showed  a  removal  of 
about  one-third  of  the  total  bacteria,  but  no  removal  of  the  types  of 
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bacteria  determined  at  40°  C.  The  removal  of  bacteria  by  the  older 
trickling  filters,  Nos.  135,  136  and  248,  was  much  greater  than  that  by 
the  other  trickling  filters  at  the  station,  which  latter  were  constructed  of 
coarser  material  and  had  been  operated  for  only  a  short  time.  The  work 
of  Filter  No.  135,  with  a  removal  of  97  per  cent,  of  all  types  of  bacteria, 
was  particularly  satisfactory.  The  progressive  removal  of  bacteria  from 
the  sewage  as  it  passes  through  a  trickling  filter  is  well  illustrated  by 
samples  collected  from  diflEerent  depths  in  Filter  No.  361.  The  apparent 
falling  off  in  eflSciency  between  the  6-foot  level  and  the  bottom  of  this 
filter  is  due  to  the  fact  that  collection  of  samples  from  the  various  depths 
was  not  begun  until  nitrification  had  become  thoroughly  established, 
whereas  samples  from  the  outlet  were  collected  from  the  time  the  filter 
was  started.  Of  the  two  secondary  filters.  Filter  No.  363,  constructed 
of  pea-size  coke  and  operated  as  a  trickling  filter,  was  much  more  effi- 
cient in  removing  bacteria  than  Filter  No.  371,  which  was  constructed 
of  sand  and  operated  in  the  same  man  Tier  as  water  filters  are  operated. 
Of  particular  interest  is  the  work  of  the  Imhoff  tank,  in  which  the  fresh 
sewage  was  clarified.  Judging  by  the  total  counts  at  20°  C.  the  removal 
of  bacteria  by  this  tank  was  very  slight.  The  removal  of  over  98  per 
cent,  of  the  40°  bacteria,  however,  is  an  extremely  satisfactory  result, 
and  it  is  to  be  emphasized  particularly  that  it  is  the  elimination  of  these 
types  of  bacteria  which  is  most  important  from  a  hygienic  standpoint. 


Table  ahowing  Removal  of  B(P  and  WF  C  Bacteria  by  Sewage  FtUers. 


Lawrence  street  aewace, 

Regular  sewage,  . 

Settled  sewage,    . 

Effluent,  Strainer  E, 

Andover  regular  sewage, 

Andover  settled  sewage, 

Fresh  sewage. 

Effluent,  Imhoff  tank, 

Effluent,  sand  filter:  — 

No.  1,  . 

2,  .        .        . 

4,  .        .        . 

oC,  ... 

6.  .        .        . 

9A.  .        .        . 

10,  .        .        . 


Bactbbxa  pbb  Cubic 

CuMTIMBTliB. 


20»C. 


1.136.400 
1,874,400 
979.400 
490.400 
1,810.000 
1,293.600 
2.849,300 
2,704,100 


7.600 
460 
110 
4,300 
8,400 
3,800 
8,600 


40»C. 


Total. 


293.900 
373,200 
163.100 
130,800 
343.900 
243,300 
640,700 
12,100 


8,460 

6 

17 

2.000 

4,000 

860 

290 


Red. 


236.900 
316.800 
131,800 
84.600 
269.300 
197,300 
683,300 
7.900 


2,800 

4 

13 

1.600 

8,200 

260 

210 


Pbb  Cbmt.  of  Bactxbia. 

BBMOVBO. 


20*  C. 


28.70 
64.20 

28.70 

6.20 


99.46 
99.97 
99.99 
99.69 
99.89 
99.72 
99.38 


40*  C. 


Total. 


56.30 
65.00 

29.30 

98.10 


99.08 
99.99 
99.99 
99.46 
98.93 
99.91 
09.92 


Red. 


68.80 
73.20 

26.70 

08.60 


00.11 
00.00 

00.00 
09.58 
08.00 
00.02 
00.08 
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Table  showing  Removal  of  i(P  and  Jfi'  C.  Bacteria  by  Sewage  Filters 

— Concluded. 


BACniRLl  PBR  CUBIO 

Put  Cnrr.  of  Bactbbxa 

• 

CxMniiam. 

EBIOTBD. 

2<rc. 

40*  C. 

20». 

40*  C. 

Total. 

Red. 

Total. 

Red. 

Effluent,  oontaet  filter:  — 

No.  17S,    .        .        .       .       . 

480.100 

00.800 

66.800 

0.80 

30.70 

21.00 

ITtt. 

134.100 

21.500 

16.300 

86.30 

86.80 

87.70 

878, 

616.300 

151.300 

03,800 

62.30 

69.60 

70.40 

377, 

1.793,800 

103,100 

08,100 

33.70 

- 

- 

Sfflnent.  tricUinc  filter:  — 

No.  135, 

61.300 

6.150 

4.000 

06.80 

96.90 

97.00 

136.    . 

78,200 

57.100 

41.600 

92.10 

65.10 

68.40 

222.    ..        . 

353.000 

30.500 

22,100 

72.60 

87.40 

88.80 

248.    ..        . 

152.400 

22,000 

10.100 

84.50 

86.60 

86.60 

SQOA. 

606.100 

65.600 

48.200 

48.50 

59.80 

63.40 

30OB, 

387.700 

31,500 

24.800' 

60.80 

80.70 

81.20 

S60C, 

417,000 

35.000 

27.400 

67.50 

78.60 

79.20 

300  (entire),       . 

465.700 

62.600 

80.300 

62.50 

67.70 

70.20 

361  (2  feet),       . 

624.200 

61.000 

47.500 

46.70 

62.00 

63.90 

361  (4  feet). 

401.300 

42,400 

28.200 

49.80 

74.00 

78.60 

361  (6  feet). 

461.300 

34,800 

22.300 

53.00 

78.60 

83.10 

361  (outlet),       . 

460,400 

29.500 

20.100 

52.20 

81.80 

84.80 

362,    ..        . 

408,300 

28.700 

20,100 

68.80 

83.70 

84.80 

Seeondaiy  filter:  — 

No.  363 

17,000 

8,200 

2.000 

80.60 

77.00 

44.40 

871 

773,700 

22,000 

8,600 

22.60 

36.00 

63.10 
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Purification  of  Water  during  1908  and  1909. 


During  1908  and  1909  studies  on  the  purification  of  polluted  water  by 
slow  sand  filtration^  by  double  filtration,  and  by  slow  sand  and  mechanical 
filters  with  the  aid  of  coagulants,  have  been  continued.  Systematic 
studies  have  been  carried  on  concerning  the  relative  efficiency  of  filters  of 
equal  depths  and  containing  sand  of  the  same  effective  size,  but  operated 
at  differing  rates,  and  of  the  effect  of  the  use  of  calcium  hypochlorite  and 
other  disinfectants  in  connection  with  water  filtration.  Tests  have  been 
made  of  a  system  of  upward  filtration,  and  also  some  experiments  with 
filters  constructed  of  broken  stone  and  operated  in  a  manner  similar  to 
trickling  filters  used  in  sewage  purification.  As  in  previous  years,  special 
attention  has  been  paid  to  the  work  of  the  filters  which  purify  the  water 
supply  of  the  city  of  Lawrence. 

Lawbenoe  City  . Filters. 

The  water  supply  of  the  city  of  Lawrence  is  purified  by  two  slow  sand 
filters.  The  older  filter  was  constructed  in  1893.  Walls  dividing  it 
into  three  sections  were  built  in  1902.  The  average  depth  of  sand  in  this 
filter  is  about  4  feet,  and  the  net  filtering  area,  after  deducting  division 
walls,  gate-chambers  and  lateral  carriers,  is  about  2.2  acres.  As  origi- 
nally constructed,  this  filter  contained  two  different  grades  of  sand,  the 
filter  immediately  over  the  underdrains  being  composed  of  finer  sand 
than  the  remainder  of  the  filter.  By  reason  of  scraping,  washing  and 
replacing  sand  during  seventeen  years,  the  two  grades  of  sand  have  be- 
come quite  thoroughly  mixed  in  the  upper  layers  of  the  filter,  and  at  the 
present  time  this  upper  sand  has  an  effective  size  of  approximately  0.25 
millimeter.  This  filter  is  not  covered  and  has  an  earth  and  hardpan 
bottom  through  which  some  ground  water  finds  its  way  into  the  under- 
drains, mingling  finally  with  the  filtered  water.  The  average  rate  of 
operation  of  this  filter  during  the  past  two  years  has  been  about  1,250,000 
gallons  per  acre  daily. 

During  1906  and  1907  an  additional  filter  was  constructed.  This 
filter  is  of  concrete  construction,  has  a  tight  bottom,  is  covered  by  a 
groined  arch  roof,  is  three-fourths  of  an  acre  in  area  and  contains  about 
4.5  feet  of  sand  of  an  effective  size  of  0.25  millimeter.    It  was  first  put 
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into  operation  on  Nov.  4,  1907,  but  the  filtered  water  was  not  turned 
into  the  pump- well  until  Jan.  4,  1908.  The  rate  of  operation  was  at 
first  1,000,000  gallons  per  acre  daily,  but  this  rate  was  gradually  in- 
creased during  January  and  February,  1908,  to  3,000,000  gallons  per 
acre  daily,  at  which  rate  the  filter  has  since  been  operated.  The  effluents 
from  both  filters  flow  into  the  same  pump-well,  from  which  they  are 
pumped  into  the  distributing  reservoir.  In  the  accompanying  tables  are 
shown  analyses  of  the  Merrimack  River  as  it  flows  to  the  filters,  of  the 
effluents  from  both  filters,  and  of  the  mixed  effluents,  not  only  as  pumped 
mto  the  distributing  reservoir  but  also  as  distributed  to  various  points 
after  passage  through  that  reservoir. 

Comparing  the  results  obtained  with  these  two  filters  during  the  past 
two  years,  it  will  be  noted  that  the  new  filter  operated  at  a  rate  somewhat 
more  than  twice  as  great  as  that  of  the  old,  produced  an  effluent  during 

1908  of  about  the  same  chemical  quality  as  that  of  the  old  filter,  with 
two  exceptions,  —  nitrification  was  somewhat  less  marked  and  there  was 
present  only  slightly  more  than  one-half  as  much  iron.  During  1909 
the  effluent  of  the  new  filter  contained  considerably  less  coloring  matter, 
less  free  ammonia  and  only  about  one-third  as  much  iron  as  the  effluent 
of  the  old  filter,  the  difference  being  due  to  the  ground  water  that  enters 
the  underdrains  of  the  old  filter  and  is  there  mixed  vdth  the  filtered 
water.  As  noted  in  previous  years,  the  chemical  character  of  the  filtered 
water  improved  materially  as  it  passed  through  the  reservoir  and  dis- 
tributing system  of  the  city. 

The  bacterial  efficiency  of  the  old  filter  during  both  years  was  greater 
than  that  of  the  new  filter,  this  superiority  being  due  in  part  to  the 
much  lower  rate  of  operation  of  the  old  filter  and  in  part  to  the  fact 
that  this  filter  has  become  thoroughly  matured  by  many  years  of  opera- 
tion. The  efficiency  of  both  filters,  however,  was  quite  satisfactory.  The 
average  bacterial  content  of  the  Merrimack  Biver  water  applied  to  these 
filters  during  1908  was  6,500  per  cubic  centimeter.  The  effluent  of  the 
old  filter  contained  on  an  average  90  bacteria  per  cubic  centimeter,  and 
the  effluent  of  the  new  filter  120  bacteria  per  cubic  centimeter,  giving 
bacterial  efficiencies  of  98.6  and  98.2  per  cent.,  respectively.     During 

1909  the  river  water  averaged  7,400  bacteria  per  cubic  centimeter,  the 
effluent  of  the  old  filter,  60  bacteria  per  cubic  centimeter  and  the  effluent 
of  the  new  filter  100  bacteria  per  cubic  centimeter,  giving  bacterial 
efficiencies  of  99.2  and  98.7  per  cent,  respectively.  During  both  years 
the  B.  coli  efficiency  of  the  old  filter,  operated  at  the  lower  rate,  was 
considerably  greater  than  that  of  the  new  filter. 
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Average  Chemical  AnoZysee. 

iltrtimaek  Rivtr.  —  Intt^  of  tha  Ltnertnet  City  FQter. 

(Putt  pw  100.000.] 


Temperature 

(DeKxees  F.). 

Appbab- 

Ammonia. 

• 

• 

o 

1 

NXTBOOBN 

Oxyien  Consumed. 

Iron. 

ANCK. 

• 

ALBI7MINOID. 

A8  — 

Ybab. 

• 

2 

1 

• 

1 

■ 

1 

• 

1 

1 

• 

1 

a 

1 

IvDot •          •          • 

1900. . 

53 
52 

0.2 
0.3 

.40 

.36 

1 

.0142 
.0103 

.0200 
.0248 

.0167 
.0208 

.40 
.45 

.012 
.014 

.0004 
.0006 

.68 
.63 

.0640 
.0739 

1.0 
1.1 

Effluent  of  the  Lawrence  City  Filter  {Old  Filter), 


1008. . 

54 

0.1 

.31 

.0096 

.0094 

- 

.42 

.028 

.0008 

.36 

.0912 

1.4 

1000, . 

52 

0.0 

.32 

.0131 

.0103 

- 

.47 

.034 

.0002 

.44 

.1203 

1.6 

Effluent  of  the  Lawrence  City  Filter  (New  FUter), 


1908, . 

54 

1 

i    0.1 

.31 

.0061 

.0101 

- 

.41 

.023 

.0007 

.37 

.0520 

1.6 

1909, . 

52 

0.0 

1 

.27 

.0096 

.0126 

- 

.45 

.025 

.0002 

.50 

.0397 

1.8 

Water  from  the  Outlet  of  the  Distributing  Reeerooir, 


1908. . 

54 

0.1 

.33 

.0051     .0084 

- 

.42 

.037 

.0002 

.34 

.0714 

1.4 

1909. . 

51 

0.0 

.33 

.0070     .0114 

1             1 

- 

1     -^ 

.033 

.0002 

.43 

.0696 

1.4 

Water  from  a  Tap  at  Lawrence  City  HaU. 

1908. . 

54 

0.1 

1 
.34   1  .0034 

.0081 

1 

.42 

.036 

.0001 

.30 

- 

1.8 

1909,  ... 

52 

0.0 

.37 

.0056 

.0110 

- 

.48 

.035 

.0002 

.43 

- 

1.4 

Water  from  a  Tap  at  the  Lawrence  Experiment  Station, 


1908. . 

1 
55| 

0.1 

.83 

1 
.0027 

.0075 

- 

i   .41 

.036 

.0001 

.31 

- 

1.4 

1909, . 

53 

0.1 

.82 

.0041 

.0099 

- 

1     .49 

1 

.036 

.0001 

;    .42 

- 

1.4 
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Average  Bacterial  Analyses. 

Merrimaek  River.  —  Intakt  of  &»  Lawrenet  City  Filter. 


Bactebia  pkr  Cubic  Csn- 

TIMXTSB. 

Pbb  Cbnt.  of  Bactebia 

REMOVED. 

Per  Cent,  or 
Samples  comtain- 

YXAB. 

20- C. 

40*  C. 

20*  C. 

40*0. 

INQ  B.  Cou. 

Total. 

Red. 

Total. 

Red. 

1  0.0. 

100  0. 0. 

1906.      . 
ItQO,      . 

6,600 
7.400 

100 
180 

62 
100 

- 

- 

- 

100.0 
100.0 

100.0 
100.0 

Effluent  of  the  Lawrence  City  Filter  {Old  Filter), 


1606,     . 

90 

23 

17 

98.6 

77.0 

72.6 

17.4 

63.0 

1609.      ..         . 

00 

7 

8 

99.2 

96.1 

97.0 

8.6 

60.7 

Effluent  of  the  Lawrence  City  Filter  (New  Filter). 

1638,      . 

120 

10 

4 

96.2 

90.0 

93.5 

30.8 

79.9 

1909, 

100 

9 

3 

98.7 

96.0 

97.0 

17.1 

56.9 

Mixed  Effluente  ae  pumped  to  Distributing  Reeervovr, 

1508,      . 

130 

47 

41 

- 

- 

- 

18.6 

66.0 

1609,      . 

80 

0 

2 

- 

- 

- 

9.4 

57.4 

Water  from  the  Outlet  of  the  Dtstrxbuting  Reeervovr, 

190S,      . 

48 

11 

7 

- 

- 

1 

12.1 

65.1 

1909,      •          •          • 

as 

6 

1 

- 

- 

4.2 

55.7 

Water  from  a  Tap  at  Lawrence  City  Hall, 

2968,      . 

88 

5 

2 

- 

- 

- 

6.0 

58.6 

1908, 

82 

4 

1 

- 

- 

- 

0.0 

42.5 

• 

Water  from  a  Tap  at  the  Lawrence  Experiment  Station, 

190S,      . 

39 

6 

2 

- 

- 

- 

7.6 

59.6 

1«9.      - 

27 

6 

1 

— 

— 

— 

3.3 

54.5 
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Slow  Sand  Piltbbs. 

Filters  Nos.  8 A  and  SJ^S. 

Filter  No.  8A,  %oo  of  ^^  acre  in  area,  and  first  put  into  operation  on 
Sept.  26,  1893^  contained  about  38  inches  in  depth  of  sand  of  an  effective 
size  of  0.28  millimeter  at  the  beginning  of  1908.  This  filter  was  operated 
throughout  1908  and  1909  at  a  rate  of  about  3,000,000  gallons  per  acre 
daily.  It  was  scraped  eighteen  times  during  the  two  years,  and  on  May 
29,  1908,  the  filter  was  dug  over  to  a  depth  of  18  inches  to  loosen  the 
sand,  which  had  become  compacted  during  the  construction  of  a  new 
roof.  The  average  amount  of  water  filtered  between  scrapings  was  about 
84,000,000  gallons  per  acre. 

Filter  No.  343,  ^oooo  of  wi  acre  in  area,  containing  40  inches  in 
depth  of  sand  of  an  effective  size  of  0.35  millimeter,  was  started  March 
27,  1908,  and  has  been  operated  since  that  time  at  a  rate  of  5,000,000 
gallons  per  acre  daily.  The  surface  of  the  filter  has  been  washed  forty- 
three  times  during  the  twenty  months  it  has  been  in  operation,  the 
average  amount  of  water  filtered  between  washings  being  about  62,000,- 
000  gallons  per  acre. 

AnaljTses  of  the  canal  water  applied  to  these  filters  are  given  on  page 
323,  and  the  average  chemical  and  bacterial  analyses  of  their  effluents 
are  shown  in  the  following  tables. 

Comparing  the  work  of  these  two  filters  it  will  be  observed  that  chem- 
ically their  effluents  were  quite  similar.  The  effluent  from  the  older 
filter,  however,  No.  8A,  was  of  much  better  bacterial  qualily  than  the 
effluent  from  Filter  No.  343,  which  was  started  in  1908,  and  which  was 
operated  at  a  much  higher  rate.  The  average  number  of  bacteria  in  the 
effluent  of  Filter  No.  8A  was  90  per  cubic  centimeter  during  1908  and  48 
per  cubic  centimeter  during  1909,  representing  a  bacterial  efficiency  in 
each  year  of  over  99  per  cent.  The  average  number  of  bacteria  in  the 
effluent  from  Filter  No.  343,  omitting  the  first  month,  during  which 
the  filter  was  coming  to  maturity,  was  236  in  1908  and  85  in  1909,  cor- 
responding to  bacterial  efficiencies  of  96.9  and  98.4  per  cent.,  respectively. 
Furthermore,  B.  coli  were  found  in  one  cubic  centimeter  in  about  one- 
fourth  of  the  samples  of  the  effluent  from  Filter  No.  343  during  both 
years,  but  in  only  15  per  cent,  of  the  samples  of  effluent  from  Filter  No. 
8 A  collected  during  1908  and  in  only  5  per  cent,  of  the  samples  during 
1909. 
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Average  Chemical  Analytea. 

Effluent  of  FUttr  No.  8 A. 
[Parte  per  100,000.] 


• 

Appxab- 

AlilfONIA. 

NXTBOOBX 

i 

a  J, 

Quantity 
Applied. 

Gallons 

per  Acre 

Daily. 

Temperature 

(Degrees 

▲MCB. 

• 

A8 — 

1 
1 

Dissolved     Oxy 
(Per  Cent,  of  1 
uration). 

Ykab. 

• 

1 

• 

1 

1 

• 

1 

1 

1 

2 

1 

2 

i 

1906,    . 

3,673,200 

64 

0.0 

.26 

.0019 

.0062 

.44 

.026 

.0002 

.37 

46.6 

1.0 

1909,   . 

3.944.000 

66 

0.0 

.26 

.0035 

.0108 

.46 

.022 

.0002 

.46 

27.6 

1.1 

Eiflueni  of  Filter  No.  S4S, 


1908.  . 

1909,  . 

4.891.900 
4.866.300 

63 
64 

0.0 
0.0 

.27 
.27 

.0032 
.0056 

.0006 
.0105 

.46 
.46 

.026 
.026 

.0006 
.0004 

.39 
.47 

51.1 
23.0 

1.3 
1.2 

Average  Bacterial  Analyses. 

Effluent  of  Filter  No.  8 A, 


Tkab. 

Bagtbbia  FSB  CuBio  Cbn- 

TnOBTBB. 

Pbb  Cbmt.  or  Bactbbza 

BBMOVBD. 

Pbb  Cbmt. 
or  Samplbs 

itrc. 

40*  C. 

itrc. 

40*  C. 

COMTAININO 

B.  Cou. 

Total. 

Red. 

Total. 

Red. 

1  0.  e. 

1908. 

.... 

90 
48 

6 
6 

1 
2 

99.0 
99.1 

95.6 
94.8 

97.8 
96.7 

15.0 
5.0 

Effluent  of  Filter  No.  S4S. 


19Q6,s 


286 
85 


8 
9 


2 
8 


95.9 
98.4 


94.5 
92.2 


97.7 
95.0 


24.8 
24.2 


>  Omitting  first  month  of  operation. 

Studies  of  the  Eelative  Efficiency  op  Slow  Sand  Filters  operated 

AT  Different  Eates. 

Filters  Nos.  220,  2U,  281  and  SSO. 

On  Feb.  24^  1908,  new  sand  was  added  to  Filters  Nob.  220,  244  and 
281  and  sand  was  removed  from  the  surface  of  Filter  No.  330  in  such 
amonnts  that  all  the  filters  contained  approximately  40  inches  in  depth 
of  sand  of  an  effective  size  between  0.20  and  0.24  millimeter.  During 
the  remainder  of  1908  and  throughout  1909,  Filter  No.  330  was  operated 
at  a  rate  of  5,000,000  gallons.  Filter  No.  281  at  a  rate  of  7,500,000  gal- 
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Ions,  Filter  No.  220  at  a  rate  ot  10,000,000  gallons  and  Filter  No.  244 
at  a  rate  of  20,000,000  gallons,  the  surfaces  of  all  being  washed  when 
necessary  to  relieve  clogging  in  order  that  the  depth  of  sand  might  re- 
main the  same.  The  surface  of  Filter  No.  330  was  thus  washed  thirlgr- 
four  times;  that  of  Filter  No.  281,  ninety-four  times;  that  of  Filter 
No.  220,  ninety-six  times,  and  that  of  Filter  No.  244,  one  hundred  and 
thirty  times  during  the  twenty-one  months  they  were  operated  in  this 
manner.  In  addition  to  washing  it  was  necessary  to  scrape  Filter  No. 
330  twice;  Filter  No.  281  twice;  Filter  No.  220  ten  times,  and  Filter 
No.  244  thirteen  times  during  the  same  period.  The  average  volume 
of  water  filtered  between  washings  was  about  83,000,000  gallons  per 
acre  for  Filter  No.  330;  about  41,000,000  gallons  per  acre  for  Filter 
No.  281;  about  56,000,000  gallons  per  acre  for  Filter  No.  220,  and 
about  72,000,000  gallons  per  acre  for.  Filter  No.  244.  A  comparison 
of  these  quantities  with  the  rates  at  which  the  filters  were  operated  would 
not  be  a  fair  one,  as  the  term  of  service  and  previous  history  of  the  filters 
was  not  the  same  and  the  sand  in  some  of  the  filters  contained  a  greater 
amount  of  organic  matter  than  was  the  case  with  others.  The  fact  that 
Filters  Nos.  220  and  244,  which  were  operated  at  rates  of  10,000,000  and 
20,000,000  gallons  per  acre  daily,  respectively,  were  scraped  more  fre- 
quently than  the  other  two  filters,  would  also  influence  the  quantity  of 
water  filtered  between  surface  washings.  Comparing  the  purification  re- 
sults of  these  four  filters,  it  will  be  noted  that  chemically  the  effluent 
from  Filter  No.  330,  operated  at  a  r^te  of  6,000,000  gallons  per  acre 
daily,  was  slightly  better  than  those  from  the  other  three  filters,  operated 
at  higher  rates,  but  that  there  was  not  much  difference  between  the  efflu- 
ents of  Filters  Nos.  281,  220  and  244.  The  only  regular  difference  to  be 
observed  is  seen  in  the  amoimt  of  albuminoid  ammonia,  which  increased 
with  the  rate  of  operation.  Bacterially,  none  of  the  effluents  were  entirely 
satisfactory.  The  results  of  the  bacterial  analyses  show  no  apparent 
relation  between  the  rate  of  filtration  and  the  qualiiy  of  the  effluent, 
except  that  the  effluent  from  the  filter  operated  at  a  20,000,000-gallon 
rate  was  the  poorest.  The  effluent  from  the  filter  operated  at  a  7,600,- 
000-gallon  rate  was  slightly  better  bacterially  than  that  from  the 
filter  operated  at  d  10,000,000-gallon  rate,  but  the  effluent  from  the  filter 
operated  at  a  6,000,000-gallon  rate  was  not  so  good  as  those  from  filters 
operated  at  the  7,500,000  and  10,000,000  gallon  rates.  It  is  not  possible 
at  this  time  to  explain  these  discrepancies  further  than  to  state  that 
these  filters  were  operated  at  rates  much  higher  than  have  been  found 
practicable  in  filtering  a  water  as  highly  polluted  as  that  from  the  Mer- 
rimack Eiver. 

The  average  analyses  of  the  effluents  from  these  filters  during  both, 
years  are  shown  in  the  following  tables :  — 
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Average  Chemical  Analyses, 

Effluent  of  FUter  No.  SSO. 

fPartj  per  100.000.] 


IS 

< 


1M8 
1909 


1908 
1909 


Quantity 
Applied. 

GaUona 

per  Acre 

Daily. 


a 


4,911.000 
4,929.000 


02 
56 


Appbab- 

AKCS. 


0.0 
0.0 


.26 
.27 


Ammonia. 


o 
a 


,0024 
.0025 


0061 
.0111 


1 
o 


.46 
.46 


NriRoasN 


I 


J 

3 


.029 


.0002 
.0003 


a 

a 
6 


> 


K 


a 

o 


a 

I 


Age  of  Filter.! 


.87 

.47 


50.6 
32.6 


1.1 
1.0 


6  montha. 


Effluent  of  Filter  No.  $81, 


6.740.000 
7.041.300 


60 

0.0 

.26 

.0034 

.0095 

.45 

.022 

.0004 

.40 

87.5 

1.1 

58 

0.0 

.29 

.0068 

.0119 

1.45 

1 

.024 

.0002 

.48 

84.8 

1.1 

2  yean,  1  month. 


Effluent  of  FUter  No,  gtO, 

1906 
1909 

8^6.000 
7.804.000 

60 
55 

0.0 
0.0 

.28 
.29 

.0046 
«0061 

.0096 

.0121 

1 

.45 
.45 

.020 
.028 

1 
.0006  I 

.0001 

.40 
.48 

41.0 
84.8 

1.0 
1.1 

4  yean,  5  montha. 

Effluent  of  Filter  No.  $44- 

1908 
1900 

17.095.000 
16.184,000 

61 
53 

1 

0.0 
0.0 

.27 
.29 

.0036 
0056 

.0103 
.0126 

.44 

.46 

.028 
.027 

.0004 
.0005 

.38 
^  .49 

1 

45.7 
43.8 

1.1 
1.1 

3  yean,  10  montha. 

>  Jan.  1. 1908. 


Average  Bacterial  Analyses. 
Effluent  of  FUter  No.  SSO. 


Quantity 
Applied. 

Onllona 

per  Acre 

Daily. 

;  Bactbbza  psb  Cubic 
Cbntimvibr. 

Feb  Cent,  of  Bac- 
teria REMOVED. 

Feb  Cent. 
OF  Samples 

COMTAININO 

B.  CoLi. 

Yeab. 

,20-C. 

40»C. 

1 
1 

2crc. 

40'C. 

Age  of  Filter.  1 

Total. 

Red. 

Total. 

Red. 

1         1  0.  c. 

1908 
1909 

4.911,000 
4.929.000 

275 
250 

1 

11 
10 

1 
3    i 

4 
1 

97.2 
95.4 

89.6 
91.8 

94.5 
98.8 

28.0 
26.1 

6  months. 

1908 
1909 


Effluent  of  Filter  No.  £81. 


6,740.000 
7.041,300 


96 
105 


7 
11 


2 
8 


98.2 
98.1 


93.4 
90.4 


96.5 
95.0 


28.1 
25.5 


2  yean.  1  month. 


1  Jan.  1, 1908. 
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Average  Bacterial  Analyaea  —  Concluded. 

Effluaa  of  FUter  No.  gtO. 


Quantity 
Applied. 

Gallons 

per  Acre 

Daily. 

Bactsria  pkr  Curic 
Centihkter. 

Per  Cent,  of  Bac- 
teria REMOVED. 

Per  Cemt. 
or  Samples 

CONTAININQ 

B.  CoLi. 

Year. 

20»C. 

40"  C. 

20»C. 

40"  C. 

Age  of  Filter.  I 

Total. 

Red. 

Total. 

Red. 

1  0.  c. 

1908 
1909 

8.546,000 
7.804.000 

192 
110 

11 
9 

4   : 
3 

96.5 
98.0 

89.0 
92.2 

93.1 
95.0 

34.9 
24.6 

4  yean,  5  months. 

Effluent  of  Filter  No,  gU- 


1908 
1909 


17,695.000 
16.184,000 


510 
280 


15 
15 


5 

7 


91.1 
94.8 


86.8 
87.0 


91.1 
88.4 


45.8 
37.7 


3  yean,  10  months. 


1  Jan.  1, 1908. 

Filtration  of  Water  less  polluted  than  that  of  the  Merrimack 

EiVER  Water. 

Filter  No.  340,  Hoooo  o*  ^^  acre  in  area,  constructed  of  48  inches  in 
depth  of  sand  of  an  effective  size  of  0.23  millimeter,  was  started  Feb.  27, 
1908,  to  study  the  purification  of  water  less  polluted  than  that  of  the 
Merrimack  Eiver.  This  filter  was  operated  with  a  mixture  of  canal 
water  and  city  water,  at  a  rate  of  2,500,000  gallons  per  acre  daily,  until 
it  had  become  matured.  From  June  1,  1908,  until  Nov.  30,  1908,  its 
rate  was  5,000,000  gallons  per  acre  daily.  The  surface  of  this  filter  was 
scraped  three  times  during  the  nine  months  it  was  operated,  the  average 
volume  filtered  between  scrapings  being  over  330,000,000  gallons  per 
acre.  The  average  chemical  and  bacterial  analyses  of  the  applied  water 
and  effluent  from  this  filter  are  shown  in  the  following  tables :  — 

A7)€rage  Chemical  Analyses, 

Applied  Water  for  Filter  No,  S40, 
[Parte  per  100,000.] 


Quantity 
Applied. 

Gallona 

per  Acre 

Daily. 


68 


Appear- 
ance. 


Ammonia. 


1 


0.3 


.86 


1 


.0091 


.0144 


2 


.52 


Nreoobn 


I 


.024 


J 

•B 

z 


.0008 


I 


6 


.41 


d^ 


d  • 


m 


59.8 


I 


1.6 


Effluent  of  Filter  No,  S40, 


5.381,000 


68 


0.0 


.25 


.0026 


.0075 


.63 


.032 


.0001 


.33 


38.0 


1.6 
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Average  Bacterial  Analysea. 

Applied  Water  for  Filter  No.  S40. 


Bactsria  pbr  Cubic  Csmtimktbb. 

Pbb  Cbnt.  or  Bactbbza  bemoved. 

Pbb  Cbmt.  or 
Samplbs 

40»C. 

20"  C. 

40*  C. 

COMTAINING 
B.  COLI. 

2(rC. 

Total. 

Red. 

Total. 

Red. 

1  e.  0. 

3.000 

48 

1 
28 

- 

- 

- 

71.2 

Efflveni  of  Filter  No,  340, 


150 


05.0 


91.7 


96.4 


10.8 


Double  Filtration. 

Three  systema  of  double  filters  were  operated  during  1908  and  one 
srstem  during  1909.  The  primary  filters  in  two  of  these  systems  were 
operated  at  high  rates  and  the  secondary  filters  at  much  lower  rates, 
while  in  the  third  system  the  primary  filter  was  operated  at  a  lower  rate 
than  the  secondary  filter.  During  1909  the  effluent  from  primary  Filter 
Xo.  331  was  treated  with  a  disinfectant  before  being  applied  to  secondary 
Filter  No.  286,  and  a  discussion  as  to  the  comparative  efficiency  of  this 
system  during  the  two  years  will  be  found  on  page  326. 

Filters  Nos.  220  and  2U- 

Filter  No.  220,  %ooo  of  an  acre  in  area,  containing  30  inches  in  depth 
of  sand  of  an  effective  size  of  0.20  millimeter,  and  first  put  into  opera- 
tion in  July,  1903,  was  operated  during  the  first  three  months  of  1908 
with  canal  water  at  a  rate  of  10,000,000  gallons  per  acre  daily.  The 
eflhient  from  this  filter  was  refiltered  through  Filter  No.  244  at  a  rate 
of  20,000,000  gallons  per  acre  daily.  Filter  No.  244  34oooo  of  an  acre 
in  area,  and  constructed  of  about  36  inches  in  depth  of  sand  of  an  effect- 
ive size  of  0.24  millimeter,  was  first  put  into  operation  in  February, 
1904.  Filter  No.  220  was  scraped  five  times  and  Filter  No.  244  was 
scraped  once  during  the  three  months  they  were  operated  togethei^. 
Considering  the  two  filters  as  a  system  the  net  rate  was  about  6,600,000 
gallons.  After  Feb.  24,  1908,  these  filters  were  used  in  experiments  as 
to  the  relative  eflSciency  of  filters  operated  at  different  rates. 
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Filters  Nos.  280  and  281. 

These  two  filters  were  first  put  into  operation  in  November,  1905. 
Filter  No.  280,  %oooo  of  ^^  8^re  in  area,  contained  about  6  inches  in 
depth  of  sand  of  an  effective  size  of  0.30  millimeter,  and  was  operated 
throughout  1908  as  a  pre-filter  at  a  rate  of  25,000,000  gallons  per  acre 
daily.  Filter  No.  281,  Koooo  of  an  acre  in  area,  contained  39  inches  in 
depth  of  sand  of  an  effective  size  of  0.23  millimeter,  and  was  operated  as 
a  secondary  filter  during  the  first  three  months  of  1908,  with  the  eflSuent 
from  Filter  No.  280,  at  a  rate  of  7,500,000  gallons  per  acre  daily.  After 
Feb.  24,  1908,  this  filter  was  operated  with  canal  water,  as  described  on 
page  309.  The  surface  of  Filter  No.  280  was  washed  seveniy-two  times 
during  the  year,  the  average  volume  of  water  filtered  between  washings 
being  about  106,000,000  gallons  per  acre.  The  sxirface  of  Filter  No.  281 
was  scraped  four  times  during  the  period  it  was  operated  as  a  secondary 
filter,  the  average  volume  of  water  filtered  between  scrapings  being  about 
82,000,000  gallons  per  acre.  Considering  these  two  filters  as  a  system, 
the  average  net  rate  was  about  5,800,000  gallons  per  acre. 

In  addition  to  the  above  filters,  a  mechanical  filter,  operated  in  one  of 
the  mills  with  settled  canal  water  without  the  use  of  coagulants,  was 
studied  during  the  six  months  from  Nov.  1,  1907,  to  April  30,  1908,  in- 
clusive. This  filter,  with  a  capacity  of  about  2,000,000  gallons  daily,  con- 
tained about  24  inches  in  depth  of  sand  of  an  average  effective  size  of 
about  0.45  millimeter,  and  was  operated  at  a  rate  of  100,000,000  gallons 
per  acre  daily.  The  canal  water  received  about  four  hours'  storage  in  a 
settling  tank  before  being  applied  to  the  filter.  This  filter  in  depth  and 
size  of  material  and  in  rate  and  method  of  operation  was  practically  a 
duplicate  of  Filter  No.  331,  and  the  studies  have  afforded  excellent  chance 
to  compare  the  eflSciency  of  an  experimental  filter  operated  under  careful 
supervision  with  that  of  a  similar  filter  built  on  a  large  scale  and  oper- 
ated with  only  the  supervision  necessary  to  obtain  the  requisite  volume  ,of 
water. 

The  average  analyses  of  these  primary  and  secondary  filters  are  shown 
in  the  following  tables :  — 
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Average  Chemical  Analyses  of  Effluents  from  Double  Filters, 

Primary  Filter  No.  tBO, 
(Parta  per  100,000.] 


Quantity 
Applied. 

Galiona 
per  Acre 

Daily. 


II 

6 


Appsab- 

JLHCM, 


8,651.000 


38 


3 


0.0 


.33 


Ammokxa. 


I 

a 


.0016 


.0000 


S 

I 


NZTBOOXN 


.20 


9 

s 

2: 


J 

2: 


.020 


.0001 


•8 

a 

a 

6 

5 


I 

il 


a^ 


fi  V  ol 

Q 


Age  of 
Filter.! 


.40 


0.6 


66.6 


3  montha. 


Secondary  FUter  No,  £44- 

19,741.000 

38 

0.0 

.82 

.0014 

.0082 

.30 

.021 

.0000 

.37 

0.6 

80.8 

3  months. 

Pre-fiUer  No.  £80. 

23,332»900 

1 

65 

0.1 

.34 

.0050 

.0121 

.41 

.024  >.  .0003 

.48 

0.9 

66.8 

1  year. 

Secondary  FUter  No.  281. 

5,458,000 

38 

0.0 

.33 

.0017 

.0078 

1 

.021 

.0000 

.39 

0.6 

69.6 

3  months. 

Mm  FUter. 

*" 

37 

0.1 

.38 

.0058 

.0130 

.20 

.014 

.0001 

.47 

0.6 

- 

I  Jan.  1, 1908. 


Average  Bacterial  Analyses,     Double  Filtration  Systems. 
Effluent  from  Primary  Filter  No.  S£0. 


Quantity 
Applied. 

Qactkria  psr  Cubic  Cbn- 

TnfXTBB. 

Pbb  Cent,  op  Bactebxa 

BBMOVED. 

Per  Cent. 
OP  Samples 

CONTAINING 

B.  CoLi. 

20*  C. 

40*  C. 

20«C. 

40*  C. 

Aseof 
Filter.  1 

Gallons 

per  Acre 
Daily. 

Total. 

Red. 

Total. 

Red. 

1  c.  c. 

8.651.000 

160 

16 

10 

93.8 

89.0 

89.5 

46.1 

3  months. 

Affluent  from 

Secondary  Filter  No.  £44- 

19.741.000 

80 

11 

6 

58.0 

54.2 

1 

40.0      1 

1 

28.9 

1 

3  months. 

I  Jan.  1. 1908. 
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Average  Bacterial  Atudysea.     Double  Filtration  Syatema  —  Concluded. 

Effluent  from  Prt-flUr  No.  tSO. 


Quantity 
Applied. 

Bacisbza  pbb  Cubic  Cbn- 

TIMKTBB. 

Feb  Cent,  or  Bactebxa 

BEMOVBD. 

Pbb  Cent. 
or  Samflbs 

CONTAIMINO 

B.  Cou. 

GalloDB 

ace. 

40*  C. 

WC. 

40*  C. 

Ace  of 

FUter.i 

per  Acre 
Daily. 

Total. 

Red. 

Total. 

Red. 

1  0.  e. 

23,332.900 

1.500 

37 

20 

80.8 

71.6 

77.8 

64.7 

1  year. 

EfftuerU  from  Secondary  FUUr  No.  281. 


6.468,000 


43 


91.0 


84.8 


90.3 


37.1 


3  months. 


SeUUd  Canal  Water  applied  to  Mill  Filter. 


4.500 


130 


86 


0.0 


10.6 


100.0 


EffiuerU  from  MUl  FUter. 


1.900 


86 


66 


67.7 


34.7 


36.3 


100.0 


>  Jan.  1. 1908. 


Slow  Sand  Filtration  with  the  Aid  op  Coagulants. 

Filter  No.  330,  34oooo  of  an  acre  in  area,  and  containing  about  43 
inches  in  depth  of  sand  of  an  effective  size  of  0.21  millimeter,  was 
started  July  7,  1907.  During  the  first  three  months  of  1908  it  was 
operated  at  a  rate  of  5,000,000  gallons  per  acre  daily  with  canal  water 
which  had  been  treated  with  sulphate  of  alumina  in  amounts  varying 
from  one-half  to  one  grain  per  gallon,  and  allowed  to  settle  about  nine 
and  one-half  hours.  The  amount  of  color  removed  by  this  process  was 
not  materially  greater  than  that  by  other  slow  sand  filters  operating 
without  coagulant,  except  in  the  later  experiments,  in  which  the  amount 
of  sulphate  of  alumina  was  increased  to  about  that  required  in  the  opera- 
tion of  mechanical  filters.  The  surface  of  the  filter  was  washed  twenty- 
three  times  during  this  period,  the  average  quantity  of  water  filtered  be- 
tween washings  being  about  32,300,000  gallons  per  acre.  After  February 
24  the  application  of  coagulants  was  stopped,  and  the  filter  was  then 
used  in  studies  of  different  rates,  as  described  elsewhere. 

The  results  of  the  operation  of  this  filter  during  the  period  when 
coagulants  were  used  are  shown  in  the  following  tables :  — 
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Average  Chemical  Arudytea. 

Water  applied  to  Filler  Jfo.  S90. 
(Parts  per  100,000.1 


j 

a 

Appsab- 

Ammokia. 

Chlorine. 

Mmhu 

> 

1 

d 

• 

1 

Quantity 
Applied. 

Gallons 

per  Acre 

DaUy. 

▲Kca. 

• 

1 

ALBUMINOID. 

MiTRuuBn 
AS  — 

• 

1 

■ 

1 

• 

1 

■ 

a 
1 

1 

2: 

1 

ill 
1^1 

- 

3« 

0.0 

.87 

.0064 

.0135 

.0130 

.30 

.019 

.0008 

.48 

0.6 

86.8 

Effluent  from  FUter  No,  SSO, 

4,&58.000 

44 

0.0 

.29 

.0014 

1 

.0075 

- 

.29 

.021 

1 

.0001 

.34 

0.4 

80.5 

Average  Bacterial  Andlyaes. 
Canal  Water  {Merrimack  River  Water). 


Bactsbia  pxb  Cubic  CBMnifBrxB. 

Pbb  Cxnt.  or  Bactxbia  bbmovbb. 

Pxb  Cent,  or 
Samflbs 

40»C. 

20' C. 

40*C. 

CONTAIxuria 
B.  COLI. 

2orc. 

Total. 

Red. 

Total. 

Red. 

1  c.e. 

2.600 

95 

65 

- 

- 

100.0 

Effluent  from  Coagulation  Baain  applied  to  Filter  No,  SSO, 


1,800 


44 


25 


100.0 


Effluent  from  Filter  No.  SSO, 


110 


12 


93.9 


72.8 


80.0 


22.5 


Studies  of  Disinfection  as  an  Adjunct  to  Water  Purification. 

Stadies  concerning  the  nse  of  disinfectants  in  connection  with  water 
and  sewage  purification  have  been  in  progress  at  Lawrence  for  a  number 
of  years.  The  results  of  experiments  with  copper  treatment  have  been 
fully  discussed  already  on  pages  289  to  338  of  the  report  for  1905.  Dur- 
ing the  past  two  years  special  studies  have  been  made  concerning  the  use 
of  hypochlorite  of  lime  and  permanganate  of  potash  in  water  purification, 
to  determine  what  amounts  of  these  substances  are  required  to  produce 
complete  sterilization  of  waters  polluted  in  varying  degrees,  and  what 
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amounts  are  necessary  in  filtration  at  high  rates  in  order  to  secure  an 
effluent  of  the  same  bacterial  quality  as  those  from  the  best  slow  sand 
filters.  The  actions  of  h}rpochlorites  and  permanganates  in  water  are 
quite  similar;  both  are  oxidizing  agents,  and  it  is  to  oxidation  that  their 
disinfecting  action  is  due.  Unlike  copper  salts,  neither  of  them  retains 
its  identity  for  any  length  of  time  in  water,  and  it  does  not  seem  probable 
that  the  slight  increase  in  the  permanent  hardness  caused  by  the  use  of 
hypochlorite  of  lime,  or  the  small  traces  of  manganese  which  may  remain 
in  solution  after  permanganate  treatment,  can  have  any  phyBiological 
action  upon  the  consumer. 

The  fact  that  the  numbers  of  bacteria  in  water  are  considerably  re- 
duced by  the  use  of  permanganates  has  been  known  for  many  years,  and 
the  permanganates  of  potash,  of  soda  and  of  lime  have  been  employed 
to  a  limited  extent  in  a  number  of  places.  During  the  Boer  war,  potas- 
sium permanganate  was  used  to  disinfect  drinking  water  for  the  British 
troops  in  the  field.  At  Bloemfontein,  South  Africa,  for  some  years  per- 
manganates have  been  added  to  the  water  as  it  enters  the  storage  reser- 
voir. The  details  of  the  treatment  are  not  available,  but  the  results  are 
stated  to  be  fairly  satisfactory.  The  use  of  permanganates  for  the  re- 
moval of  color  and  iron  was  investigated  at  the  experiment  station  in 
1900,  and,  as  stated  on  page  462  of  the  report  for  that  year,  iihe  results 
of  the  process  were  not  particularly  satisfactory  with  the  water  studied. 

During  the  past  two  years  a  large  number  of  laboratory  experiments 
have  been  made  to  determine  the  disinfecting  power  of  potassium  per- 
manganate when  added  to  water  in  various  proportions,  and  allowed  to 
stand  for  periods  varying  from  a  few  minutes  to  a  number  of  weeks. 
A  complete  sterilization  of  the  water  was  not  efEected  in  any  of  these 
experiments,  even  when  the  action  was  continued  for  many  days.  Over 
98  per  cent,  of  the  bacteria  were  eliminated  by  treatment  for  four  to  six 
hours  with  0.6  part  per  100,000,  but  larger  amounts  of  permanganate, 
or  a  continuation  of  the  action  for  more  than  six  hours,  did  not  result 
in  any  further  appreciable  decrease  in  the  numbers  of  bacteria.  The 
reduction  in  numbers  of  bacteria  growing  at  body  temperature  was  much 
less  than  that  of  the  common  water  bacteria,  varying  from  50  to  76  per 
cent.,  and  considerable  numbers  of  these  types  of  bacteria,  including 
many  B.  coli,  were  found  in  a  majority  of  the  samples  after  treatment. 
In  fact,  the  numbers  of  bacteria  determined  at  body  temperature  were 
frequently  much  higher  than  the  numbers  determined  at  room  tempera- 
ture. 

The  cost  of  treatment  with  6.5  part  KMNO4  per  100,000  is  from  $3 
to  $4  per  million  gallons. 

During  the  past  few  years  various  forms  of  chlorine  have  been  brought 
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forward  for  disinfection  of  water  and  sewage  on  account  of  their  cheap- 
ness and  efficiency,  and  the  hypochlorites  of  lime  and  of  sodium  have  been 
used  in  a  number  of  cases  in  this  country  and  abroad  for  treating  public 
water  supplies. 

A  large  number  of  experiments  have  been  made  at  the  experiment 
station  to  determine  the  effect  of  various  amounts  of  calciiun  hypo- 
chlorite, and  the  effect  of  varying  lengths  of  storage  after  treatment, 
upon  the  bacteriological  content  of  Merrimack  Biver  water,  of  sewage 
and  of  the  effluents  from  many  different  types  of  water  and  sewage 
filters.  These  experiments  show  that  the  disinfecting  power  of  the  hjrpo- 
chlorite  is  exhausted  in  one  to  two  hours  if  small  amounts  are  used,  but 
that,  if  large  amounts  are  required,  four  to  six  hours  or  even  longer 
storage  is  necessary  before  the  action  is  complete.  In  general,  the  treat- 
ment of  Merrimack  River  water  with  hypochlorite  of  lime  equivalent  to 
0.1  part  per  100,000  available  chlorine  caused  a  bacterial  reduction  of 
over  99  per  cent.,  and  resulted  in  an  effluent  corresponding  in  bacterial 
quality  with  the  effluents  from  the  best  slow  sand  filters.  Much  larger 
amounts  were  required,  however,  to  produce  complete  sterilization.  In 
many  of  the  experiments  hypochlorite  equivalent  to  nearly  4.0  parts 
available  chlorine  per  100,000  was  insufficient  to  produce  complete  ster- 
ilization. The  removal  of  the  types  of  bacteria  growing  at  body  tempera- 
ture, in  which  class  would  be  found  disease-producing  bacteria,  was  in 
nearly  every  case  less  than  the  reduction  in  total  bacterial  content,  and 
very  much  larger  amounts  of  disinfectant  were  required  to  produce  an 
effluent  corresponding  in  this  respect  to  good  slow  sand  filter  effluents 
than  was  the  case  when  the  total  bacterial  count  was  used  as  a  basis  for 
comparison.  Furthermore,  it  has  been  frequently  observed  that  the  num- 
bers of  bacteria  determined  at  body  temperature  in  the  disinfected 
samples  were  much  higher  than  the  numbers  determined  by  the  usual 
room  temperature  count. 

This  phenomenon  of  reversed  ratios  between  counts  at  the  two  tem- 
peratures has  been  observed  occasionally  with  natural  waters,  but  a  study 
of  the  records  of  many  thousand  samples  shows  that  the  percentage  of 
such  samples  is  very  small,  not  over  3  to  6  per  cent.  On  the  other  hand 
20  to  25  per  cent,  of  samples  treated  with  calcium  hypochlorite  show 
higher  counts  at  body  temperature  than  at  room  temperature.  Similar 
counts  have  been  noted  elsewhere,  where  waters  are  beiag  treated  with 
hypochlorites,  but  in  many  cases  such  results  have  been  considered 
abnormal  and  have  been  omitted  f i*om  the  records.  A  phenomenon  which 
has  a  frequency  of  25  per  cent.,  however,  cannot  under  any  circumstances 
be  considered  abnormal,  and  the  omission  of  such  counts  from  the  records 
is  entirely  unjustifiable.    A  careful  study  has  been  made  of  the  conditions 
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under  which  such  reversed  counts  occur,  and  it  appears  that  these  counts 
are  found  in  a  considerable  percentage  of  samples  of  water,  sewage,  etc., 
in  which  the  room  temperature  counts  have  been  reduced  to  less  than  100 
to  200  per  cubic  centimeter  by  the  use  of  hypochlorites,  permanganates 
or  other  oxidizing  disinfectants.  They  are  not  commonly  observed  in 
samples  containing  large  numbers  of  bacteria  nor  in  samples  in  which 
the  numbers  have  been  reduced  by  the  action  of  copper  sulphate  or  other 
non-oxidizing  disinfectants.  A  study  of  the  types  of  bacteria  remaining 
after  disinfection  with  hypochlorites  shows  that  the  proportion  of  spore- 
forming  bacteria  is  practically  the  same  after  disinfection  as  it  was  in 
the  untreated  water,  and  the  appearance  of  the  reversed  ratios  apparently 
cannot  be  attributed  entirely  to  the  non-destruction  of  spores.  The  true 
significance  of  this  phenomenon  cannot  be  stated  at  this  time.  It  is 
evident,  however,  that  if  the  body  temperature  counts  are  omitted  and 
reliance  placed  entirely  upon  those  at  room  temperature,  a  wrong  and 
possibly  dangerous  interpretation  may  be  made  as  to  the  quality  of  a 
water  which  has  been  purified  by  treatment  with  hypochlorites. 

Mechanical  Filtration  with  and  without  the  use  of  a  Disin- 
fectant. 

Filter  No.  336,  %oooo  of  an  acre  in  area,  and  containing  24  inches 
in  depth  of  sand  of  an  effective  size  of  0.35  millimeter,  was  first  put  into 
operation  Dec.  11,  1907.  This  filter  has  been  operated  as  a  mechanical 
filter  at  a  rate  of  100,000,000  gallons  per  acre  daily  throughout  1908  and 
1909,  filtering  canal  water  which  has  been  treated  first  with  sulphate  of 
alumina  and  soda  ash,  and  then  passed  through  a  settling  tank  with  a 
storage  capacity  of  three  and  one-fourth  hours.  During  the  first  four 
months  of  operation  the  coagulants  were  varied  considerably  in  amount, 
and  it  was  found  that  while  a  fairly  satisfactory  effluent  from  a  chemical 
and  physical  viewpoint  could  be  obtained  by  the  use  of  about  1  grain  sul- 
phate of  alumina  and  0.75  grain  per  gallon  of  soda  ash,  an  effluent  con- 
taining low  numbers  of  bacteria  could  only  be  obtained  by  the  use  of 
about  2  grains  sulphate  of  alumina  and  1.5  grains  soda  ash  per  gallon. 
During  the  remainder  of  the  year  coagulants  in  about  these  proportions 
were  added,  and  a  fairly  satisfactory  effluent  was  obtained.  This  effluent, 
however,  was  not  at  all  times  of  good  quality  bacterially,  as  compared 
with  the  effluents  from  sand  filters  operated  at  low  rates  without  coag- 
ulants. On  Dec.  1,  1908,  application  of  calcium  hypochlorite  to  the  raw 
water  before  it  entered  the  settling  tank  was  begun,  the  aim  being  to  add 
coagulants  in  such  amounts  only  as  were  necessary  to  produce  a  water 
of  satisfactory  appearance,  and  to  control  the  bacterial  quality  of  the 
filter  effluent  by  the  use  of  the  disinfectant.  From  December  1  to  March 
15,  the  use  of  soda  was' omitted,  and  only  so  much  sulphate  of  alumina 
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was  used  as  would  be  decomposed  by  the  natural  alkalinity  of  the  water. 
The  results  of  operation  without  the  addition  of  alkali  were  not  satisfac- 
toT}\  While  the  natural  alkalinity  of  the  water  was  theoretically  suflScient 
to  decompose  much  more  than  the  required  amount  of  sulphate  of 
alumina,  in  practice  it  was  found  that  undecomposed  alum  appeared  in 
the  effluent  at  times  unless  the  alkalinity  of  the  filtered  water  was  kept 
above  0.7  part  per  100,000.  As  a  proper  clarification  of  the  water  by  a 
smaller  amount  of  coagulant  could  not  be  accomplished,  the  use  of  soda 
was  again  begun,  the  soda  ash  and  the  hypochlorite  of  lime  in  the  proper 
proportions  being  dissolved  in  the  same  chemical  tank  and  added  to  the 
water  as  a  single  solution.  The  results  of  the  operation  of  this  filter  with 
simple  coagulation  during  1908  and  with  combined  coagulation  and  dis- 
infection during  1909  are  shown  in  the  accompanying  tables,  but  for 
purposes  of  comparison  only  the  periods  from  April  to  November  in  each 
year,  when  the  filter  was  in  normal  operation,  will  be  considered. 

During  this  period  in  1908  the  chemicals  used  averaged  1.86  grains  per 
gallon  sulphate  of  alumina  and  1.55  grains  per  gallon  soda  ash.  During 
the  same  period  in  1909  the  sulphate  of  alumina  averaged  0.91  grain  per 
gallon,  the  soda  ash  0.71  grain  per  gallon  and  bleach  equivalent  to  0.11 
part  per  100,000  available  chlorine  was  added.  The  use  of  smaller 
amounts  of  coagulant  during  the  period  of  combined  disinfection  and 
coagulation  resulted  in  an  increase  of  nearly  25  per  cent,  in  the  quantity 
of  water  passed  through  the  filter  between  washings,  and  also  in  a 
material  reduction  in  the  cost  of  chemicals.  With  sulphate  of  alumina 
and  soda  at  1  cent  per  pound,  and  bleaching  powder  averaging  37  per 
cent,  available  chlorine  at  1^  cents  per  pound,  the  cost  for  chemicals 
averaged  about  $4.86  per  million  gallons  for  coagulation  alone,  and  about 
$2.62  per  million  gallons  for  combined  disinfection  and  coagulation. 

From  a  physical  and  chemical  viewpoint  the  effluent  from  the  filter 
was  more  satisfactory  during  the  first  period  than  during  the  second 
period,  when  the  amounts  of  coagulants  were  much  less.  When  coagula- 
tion alone  was  used  the  average  removal  of  color  was  about  75  per  cent. 
and  the  removal  of  almubinoid  ammonia  was  62  per  cent.  During  the 
period  of  combined  coagulation  and  disinfection  the  color  removal  aver- 
aged about  57  per  cent,  and  the  removal  of  albuminoid  ammonia  averaged 
42  per  cent.  During  both  periods  the  filtered  water  was  free  from  tur- 
bidity and  sediment.  While  the  amount  of  organic  matter  in  the  effluent 
was  higher  during  the  latter  period,  when  sulphate  of  alumina  was  being 
used  in  combination  with  bleach,  than  during  the  earlier  period,  when 
larger  amoxmts  of  coagulant  were  being  used  alone,  the  values  stated  are 
no  higher  than  those  found  in  many  municipal  water  supplies  considered 
to  be  of  good  quality.  The  amount  of  color  in  the  filtered  water  during 
the  latter  period  of  operation  averaged  0.15,  and  was  probably  as  high 
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as  could  be  allowed  in  practice  without  becoming  noticeable.  Better 
removal  of  color  and  organic  matter  could  have  been  obtained  during  the 
latter  period  by  increasing  the  coagulant,  but  this  would  have  increased 
the  cost  and  have  defeated  the  object  of  the  experiment.  During  neither 
period  was  any  trace  of  sulphate  of  alumina  detected  in  the  filtered  water, 
and  during  the  period  when  bleach  was  added  to  the  raw  water,  hypo- 
chlorites  were  never  found  in  the  effluent  from  the  filter.  No  taste  or 
odor  was  noticed  in  any  of  the  samples  when  they  were  examined  in  their 
natural  state,  but  when  heated  a  very  faint  odor  of  bleaching  powder 
could  be  detected  occasionally.  This  odor  was  so  slight  that  it  would 
hardly  have  been  noticed  unless  it  had  been  carefully  sought. 

Prom  a  bacteriological  viewpoint  the  results  of  combined  coagulation 
and  disinfection  were  far  better  than  those  obtained  by  coagulation  alone, 
the  average  removal  of  bacteria  by  the  combined  process  being  99.8  per 
cent.,  as  compared  with  a  removal  of  98.0  per  cent,  during  the  corre- 
sponding period  when  no  disinfectant  was  used.  The  effect  of  disinfection 
was  most  noticeable  in  the  character  of  the  water  as  it  flowed  to  the  filter 
from  the  coagulation  and  sedimentation  basin.  Here  a  removal  of  99.7 
per  cent,  of  the  bacteria  was  effected  during  the  disinfection  period,  as 
compared  with  a  removal  of  75.7  per  cent,  during  the  period  when 
coagulants  alone  were  used.  During  the  period  of  simple  coagulation  the 
average  number  of  bacteria  in  the  water  applied  to  the  filter  after  treat- 
ment was  2,600  per  cubic  centimeter,  and  in  the  filter  eflBuent  was  204 
per  cubic  centimeter,  while  during  the  period  when  bleach  was  used  the 
numbers  of  bacteria  averaged  15  per  cubic  centimeter  in*  the  basin  effluent 
and  8  per  cubic  centimeter  in  the  filtered  water.  Not  only  was  the  com- 
bined coagulation  and  disinfection  more  satisfactory  as  judged  by  the 
removal  of  bacteria,  but  it  was  eminently  more  satisfactory  as  judged  by 
the  consistently  low  numbers  of  bacteria  both  in  the  effluent  from  the 
coagulation  and  sedimentation  basin  and  in  the  effluent  from  the  filter. 
To  state  the  bacterial  results  differently,  about  30  per  cent,  of  the  samples 
of  filter  effluent  contained  more  than  100  bacteria  per  cubic  centimeter, 
and  B.  coli  were  present  in  1  cubic  centimeter  in  12  per  cent,  of  the 
samples  when  coagulation  alone  was  used,  while  only  about  1  per  cent, 
of  the  filtered  water  samples  contained  more  than  100  bacteria  per  cubic 
centimeter,  and  B.  coli  were  not  found  in  1  cubic  centimeter  of  the 
effluent  when  the  disinfectant  was  employed.  Furthermore,  during  the 
disinfection  period  none  of  the  samples  of  the  settling  basin  effluent  con- 
tained more  than  1,000  bacteria  per  cubic  centimeter,  and  only  about  2 
per  cent,  contained  more  than  100  bacteria  per  cubic  centimeter.  Filtra- 
tion in  this  case  acted  merely  as  a  factor  of  safety  so  far  as  bacterial 
quality  was  concerned,  the  elimination  of  bacteria  being  effected  prac- 
tically in  the  coagulation  and  sedimentation  basin.    On  the  other  hand, 
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when  coagulation  alone  was  practiced,  over  o4  per  cent,  of  the  samples 
of  the  basin  effluent  contained  1,000  or  more  bacteria  per  cubic  centi- 
meter, and  the  burden  of  producing  a  bacterially  safe  water  fell  upon 
the  filtering  medium. 

The  peculiar  action  of  hypochlorite  treatment  upon  the  types  of  bac- 
teria determined  at  body  temperature,  which  has  been  noted  previously, 
hss  been  particularly  noticeable  in  the  daily  results  of  the  continuous 
disinfection  experiments.  With  the  comparatively  small  amounts  of  dis- 
infectant used,  a  practically  complete  sterilization  would  be  obtained 
frequently,  judging  from  the  room  temperature  counts,  whereas  the  body 
temperature  counts  would  show  only  a  very  slight  reduction.  As  the 
operation  of  the  filter  was  continued,  the  amounts  of  disinfectant  which 
were  non-eflfective  in  reducing  satisfactorily  the  body  temperature  counts 
were  also  shown  to  be  ineffective  occasionally  in  reducing  the  room  tem- 
perature counts,  and  samples  giving  high  room  temperature  counts  were 
obtained  at  times  under  such  conditions.  In  the  later  experiments,  when 
the  amount  of  disinfectant  had  been  increased  somewhat,  consistently 
low  numbers  of  bacteria  as  determined  at  room  temperature  were  obtained, 
accompanied  by  satisfactory  body  temperature  counts. 

The  average  results  of  operation  during  the  two  periods  are  shown  in 
the  following  tables :  — 

Average  Chemical  Analyses. 

Canal  Water  (Merrimack  River  Water), 
IPartB  per  100,000.] 


Temperature 

(Degreee  F.). 

Appsab- 

AKCB. 

Ammonia. 

■ 

NiTBOOBN 

• 

1 

Dimolved     Oxygen 
(Per  Cent,  of  Sat- 
uration). 

1 

ALBXTMINOID. 

AS  — 

Year. 

1 

i 

• 

• 

m 

a 

o 

■*» 
9 

1 

a 

^4 

• 

1 

• 

1 

2 

1 

19QS, . 
1909, . 

64 
54 

0.4 
0.6 

.41 
.36 

.0127 
.0183 

.0193 
.0228 

.0144 
.0182 

.40 
.47 

.014 
.016 

.0006 

.0009 

.60 
.63 

76.0 
60.7 

1.0 
1.1 

Effltteni  from  CoaguUUic 

m  Bern 

n. 

1908, . 
1900, . 

67 
67 

0.6 
0.7 

.27 
.27 

.0101 
.0203 

.0189 
.0208 

.0148 

.48 
.72 

.016 
.016 

.0005 
.0001 

.40 
.64 

64.7 
67.2 

1.4 
0.9 

Effluent  from  FUter  A 

'o,  sse. 

1908. . 
1909. . 

67 
66 

0.0 
0.0 

.16 
.16 

.0142 
.0179 

.0084 
.0128 

- 

.46 

• 

.69 

.016 
.015 

.0004 

.0002 

.28 
.40 

76.3 
64.9 

1.3 
1.0 
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Relative  Cost  of  Chemicals  for  Mechanical  FUtratioti  toith  and  roithout  Disin- 
fection. 


CaxincALs  usan  (Gbaiivs  pibb 
Gallon). 

Con  PBB 

MxLUON  Gaixons 

niABBBD. 

lM7-^». 

m^^^^^mw* 

isrr-^tt 

• 

UOT^«> 

Datb. 

• 

• 

• 

■ 

r* 

• 

3 

• 

• 

bate 
umii 

i 

bate 
umii 

t 

■ 

M 

1 

11 

1 

■ 

bate 
umii 

J3 

■ 

• 

r 

•§ 

9 

1 

1 

1 

1^ 

1 

1 

•1=^ 

•§ 

J 

'i 

ra 

•ifi 

C& 

n 

o 

GQ 

ta 

H 

QQ 

& 

PQ 

H 

Deoember. 

085 

0.38 

0.91 

^ 

.102 

.07 

SI  22 

10  54 

tl  76 

$130 

_^ 

to  18 

tl48 

January,     . 

1.06 

0.67 

0.92 

- 

.102 

.07 

1  52 

82 

2  34 

1  32 

— 

18 

1  50 

February.  . 

1.37 

0.91 

0.89 

— 

.111 

.07 

1  96 

1  30 

3  26 

1  27 

— 

20 

1  47 

March. 

1.08 

0.95 

0.85 

0.24« 

.221 

.14 

2  33 

1  36 

3  69 

1  22 

to  34* 

40 

1  00 

AprU. 

1.02 

1.39 

0.83 

0.64 

.183 

.12 

2  75 

1  99 

4  74 

1  19 

93 

33 

2  46 

May,  . 

1.86 

1.52 

0.91 

0.70 

.144 

.09 

2  66 

2  17 

483 

1  30 

1  00 

26 

2  50 

June.  . 

1.84 

1.55 

0.88 

0.68 

.175 

.11 

2  63 

2  22 

485 

1  26 

97 

31 

2  54 

July,  . 

1.77 

1.51 

0.85 

0.66 

.180 

.12 

2  53 

2  16 

4  69 

1  22 

95 

32 

2  40 

AugUBt, 

1.88 

1.60 

0.93 

0.69 

.180 

.12 

2  59 

2  29 

488 

1  33 

99 

32 

264 

September, 

1.81 

1.58 

0.96 

0.76 

.167 

.11 

2  59 

2  26 

485 

1  37 

1  07 

30 

2  74 

October.     . 

1.79 

1.61  , 

1.04 

0.83 

.184 

.12 

2  56 

2  30 

4  86 

1  49 

1  19 

33 

8  01 

Novembtf, 

1.97 

1.67  ' 

0.89 

0.70 

.164 

.11 

2  82 

2  39 

5  21 

1  27 

1  00 

30 

2  57 

Average.*  . 

1.66 

1.27 

0.91 

0.65 

.160 

.10 

S2  35 

$1  82 

14  17 

$1  80 

to  04 

to  20 

t2  68 

Average.  <  . 

1.86 

1.55 

0.91 

0.71 

.172 

.11 

1 

$2  64 

S2  22 

I4  86 

1 

tl  80 

tl  01 

to  31 

t2  62 

1  Available  ohlorine,  parts  per  100,000. 
s  No  80da  uaed  until  March  15. 


'  Average,  Deeembtf  to  Novembtf.  inoludve. 
*  Average,  April  to  November,  inclusive. 


RekUive  Removal  of  Bacteria,  Color  and  Organic  Matter  by  Mechanical  FiUra^ 

lion  with  and  vnthotU  Disinfection. 

1907-08.  —  Period  of  CoagvlaHon  Alone. 


Pbb  Cent,  of  Bactbrza  bbmovbd. 

Pbb  Cbmt. 
Rbduction  of 

Datb. 

IS  COAGULATION  BASIN. 

1       BT  BNTIBB  BT8TEM. 

Al- 

Color. 

bumi- 
noid 
Am- 

Oxsngen 

20»C. 

40"  C. 

1 

20*  C. 

A(fC. 

Con- 
sumed. 

Total. 

Red. 

■ 

Total. 

Red. 

monia. 

Deoember, 

52.2 

40.0 

51.7 

94.1 

80.0 

76.7 

47.5 

40.0 

47.0 

January,   .... 

31.8 

46.2 

50.9 

93.2 

91.2 

89.1 

62.2 

19.9 

6.6 

February, 

53.0 

66.7 

80.0 

92.7 

97.5 

98.7 

82.4 

57.9 

54.3 

March,      .... 

0.0 

29.4 

48.3 

70.2 

77.6 

75.0 

62.8 

28.5 

0.0 

April,        .... 

35.0 

27.2 

67.8 

05.5 

87.3 

93.5 

80.0 

52.5 

49.0 

May 

82.3 

77.3 

86.0 

99.3 

98.7 

100.0 

89.7 

69.1 

67.9 

June 

85.0 

76.8 

80.0 

98.8 

97.6 

07  .-6 

79.2 

54.4 

60.4 

July 

61.5 

61.2 

70.0 

98.0 

95.0 

96.9 

73.9 

45.7 

21.4 

August,     .... 

56.7 

64.6 

71.7 

97.7 

04.2 

96.7 

70.8 

60.3 

60.0 

Septembtf. 

76.4 

79.1 

90.0 

99.6 

99.0 

100.0 

80.5 

74.8 

64.4 

Octobtf 

86.9 

81.0 

88.9    1 

98.7 

98.5 

99.3 

76.6 

65.8 

49.1 

November. 

67.6 

49.4 

85.3 

94.1 

97.6 

97.1 

56.3 

69.9 

51.6 

Average.^ 

70.6 

63.9 

76.6    1 

96.7 

94.6 

06.6 

72.6 

56.8 

44.0 

Average,* 

75.7 

68.7 

79.0 

98.0 

96.7 

98.0 

75.6 

62.4 

68.0 

1  Average,  Deoember  to  November,  inclusive. 
*  Average,  April  to  November,  inclusive. 
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Rdative  Removal  of  Baeteria,  Color  and  Organie  Matter,  etc  —  Concluded. 
1909-09.  —  Period  of  Combintd  Coagulation  and  Ditinfoetion, 


Pbb  Cbmt.  of  BACrSBIA  ] 

BBMOVBD. 

Pbb  Cbmt. 

RBDUCnOH  OF 

Datk. 

IN  OOAGULATZOlf  BAflllf. 

BT  BMTIBB  BTBTaM. 

Al- 

■ 

Color. 

bumi- 
noid 
Am- 

moniB. 

Ozyien 

ao*c. 

¥fC. 

20*  C. 

40*  C. 

Con- 
•umed« 

Totol. 

Red. 

Total. 

Red. 

December. 

90.6 

50.0 

80.0 

96.9 

88.6 

94.8 

45.5 

20.7 

5.8 

Jaanary 

72.2 

29.4 

85.0 

99.0 

88.2 

95.0 

41.7 

32.7 

10.0 

Ftbrotty, 

M.9 

70.0 

88.8 

99.6 

95.6 

100.0 

68.8 

01.8 

64.8 

Uanh,      .... 

M.6 

80.0 

91.4 

99.6 

98.6 

100.0 

81.6 

74.0 

71.7 

r-    :    :    :    : 

88.8 

88.7 

93.7 

98.6 

96.3 

100.0 

56.7 

24.7 

18.3 

99.4 

92.3 

96.8 

99.6 

98.6 

100.0 

54.1 

62.4 

64.0 

June.        .... 

99.2 

96.6 

100.0 

99.9 

99.5 

100.0 

76.2 

86.4 

45.3 

July 

99.7 

97.7 

99.0 

99.9 

99.6 

100.0 

51.3 

21.5 

21.7 

AngaA,    .... 

99.7 

94.4 

96.4 

99.9 

96.9 

100.0 

73.6 

62.6 

53.8 

September, 

99.9 

98.3 

100.0 

99.9 

99.4 

100.0 

50.0 

28.7 

25.7 

Oetober 

99.8 

95.7 

98.0 

99.9 

99.9 

100.0 

22.0 

87.5 

29.3 

November. 

99.9 

85.7 

92.6 

99.9 

97.6 

100.0 

63.0 

57.0 

62.3 

Avcnce,! 

95.1 

87.0 

95.0 

99.6 

97.2 

100.0 

57.2 

43.9 

36.5 

Averace.s                   ... 

99.7 

96.2 

96.6 

99.8 

99.2 

100.0 

57.2 

42.0 

39.6 

>  Averac«»  December  to  November,  inolusive. 
*  Averace,  April  to  November,  inolueive. 


Relative  Numbers  of  Bacteria  during  Mechanical  Filtration  with  and  without 

Disinfection. 

1907-08,  —  Period  of  Coagtdaiion  Alone. 


Mbbbimacx 
Rivbb  Watbr. 

Ettlubnt  fbom  Coagttla- 
noN  Basin. 

Btflubnt 

FBOM 

FlIffBB. 

BACTBBXA  PBR 

BACTBBXA  PBB 

Per  Cent. 

BACTBBIA  PBB 

Per  Cent. 

Datb. 

CXTBIC  CBMTIMBTBB. 

CUBIC  CBNTIMBTBB. 

of 
1  Cubio 

CUBIC  CBNTIMBTBB. 

of 
1  Cubio 

40*  C. 

40*C. 

Cen- 
timeter 

40'C. 

Cen- 
timeter 

ao-c. 

• 

1 

■ 

20*  C. 

• 

1 

• 

Samples 

20*  C. 

• 

1 

« 

Samples 

"8 

"2 

oontaining 

"2 

oontamini 

S 

« 

^ 

« 

B.CoU. 

S 

« 

B.CoU. 

Deoember,  . 

2.300 

80 

60 

1.100 

48 

29 

93.0 

135 

16 

14 

35.7 

January. 

2.200 

80 

55 

1.500 

43 

27 

89.0 

ISO 

7.4 

February,    . 

3,300 

120 

80 

1.550 

40 

16 

85.8 

240 

4.8 

llareh,          . 

3.100 

85 

48 

8.400 

60 

20 

77.8 

925 

19 

12 

27.8 

April..        . 
«y,    . 

2.000 

55 

31 

1.300 

40 

10 

80.0 

90 

8.0 

3,600 

75 

50 

620 

17 

7 

6.3 

24 

0.0 

June,    . 

8.000 

165 

125 

1.300 

40 

25 

71.0 

100 

20.8 

July.    . 

3,900 

180 

130 

1.500 

70 

39 

73.1 

80 

11.5 

Aucuflt. 

11.300 

240 

180 

4.900 

85 

51 

100.0 

260 

14 

29.2 

September.  . 

14.000 

210 

130 

3.300 

44 

13 

90.0 

60 

2 

15.0 

October, 

28.900 

200 

135 

3.800 

38 

15 

100.0 

380 

3 

14.3 

November,  . 

10.800 

85 

34 

3.500 

43 

6 

50.0 

'      640 

2 

0.0 

Averacp.^ 

7.800 

130 

90 

2.300 

47 

21 

76.3 

260 

7 

14.5 

AveniBe,' 

10.300 

150 

100 

2.500 

47 

21 

71.8 

204 

5 

12.3 

>  Averase.  Deoember  to  Novembw,  inolusive. 
s  Average.  April  to  November,  inolusive. 
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Relative  Nvmbert  of  Bacteria  during  Mechanical  Filtration,  etc.  —  Concluded. 

1908-09,  —  Period  of  Combined  Coagulation  and  IHsinfecHon. 


Merrimack 
River  Water. 

EFF1.UENT  FROM  COAGULA- 
TION Basin. 

Eftluent 

FROM 

Filter. 

BACTERIA  PER 

BACTERIA  PER 

Per  Cent. 

BACTERIA  PES 

Per  Cent. 

Datb. 

CUBIC  CENTIMETER. 

CUBIC  CENTIMETER. 

of 
1  Cubic 

Cen- 
timeter 
Samples 
contaming 
B.  Coli. 

CUBIC  CENTIMETER. 

of 
1  Cubic 

Cen- 
timeter 
Samples 
containing 
B.  Coli. 

40'C. 

\{fC. 

40" 

C. 

- 

2(rc. 

m 

1 

■ 

20'C. 

• 

P4 

20'C. 

■ 

• 

December,  . 

8,100 

70 

85 

760 

35 

7 

0.0 

90 

8 

2 

0.0 

January, 

7,200 

85 

40 

2,000 

60 

6 

0.0 

70 

10 

2 

4.3 

February,    . 

3,700 

90 

34 

41 

27 

4 

0.0 

17 

4 

0 

0.0 

March, 

4.700 

70 

36 

260 

14 

3 

7.2 

2 

1 

0 

0.0 

April,  . 

3.000 

60 

32 

52 

8 

2 

0.0 

41 

1 

0 

0.0 

May,    .        . 

1,000 

65 

31 

10 

5 

1 

0.0 

7 

1 

0 

0.0 

June,    . 

7,200 

200 

60 

6 

3 

0 

4.5 

2 

1 

0 

0.0 

July,    . 

4,800 

220 

100 

12 

5 

1 

0.0 

3 

• 
1 

0 

0.0 

August, 

2.000 

90 

55 

6 

5 

2 

0.0 

2 

1 

0 

0.0 

September,  . 

6,200 

175 

130 

4 

3 

0 

4.2 

3 

1 

0 

0.0 

October, 

11,800 

210 

150 

22 

9 

3 

0.0 

6 

2 

0 

0.0 

November,  . 

4.300 

42 

27 

6 

6 

2 

0.0 

2 

1 

0 

0.0 

Average,  ^ 

5,400 

115 

60 

265 

15 

3 

1.3 

20 

8 

0 

0.0 

Average,' 

5,100 

138 

73 

15 

5 

1 

1.1 

8 

1 

0 

0.0 

^  Average,  December  to  November,  inclusive. 
*  Average,  April  to  November,  inclusive. 


Double  Filtration  of  Merrimack  River  Water  with  and  without 
THE  Use  of  a  Disinfectant.  —  Filters  Nos.  331  and  286. 

Filter  No.  331,  Hoooo  of  an  acre  in  area,  containing  18  inches  in  depth 
of  sand  of  an  effective  size  of  0.45  millimeter,  was  first  put  into  operation 
July  7, 1907.  This  filter  was  operated  as  a  pre-filter  at  a  rate  of  100,000,- 
000  gallons  per  acre  daily  until  Dec.  1, 1908,  when  the  rate  was  reduced  to 
60,000,000  gallons  per  acre  daily,  at  which  rate  the  filter  continued  to  be 
operated  during  1909.  The  canal  water  applied  to  this  filter  was  first 
passed  through  a  settling  basin  having  a  storage  capacity  of  about  five 
hours  when  the  filter  was  operated  at  the  higher  rate,  and  double  that 
capacity  when  operated  at  the  lower  rate.  The  entire  body  of  sand 
was  washed,  just  as  if  it  had  been  a  mechanical  filter,  twenty-three 
times  during  1908  and  fourteen  times  during  1909,  the  average  quantity 
of  water  filtered  between  washings  being  about  1,413,000,000  gallons  per 
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acre  during  1908^  and  about  1,268^000^000  gallons  per  acre  during  1909. 
The  effluent  from  Filter  No.  331  was  collected  and  pumped  into  a  storage 
tank,  from  which  it  was  applied  to  Filter  No.  286  throughout  both  years. 

Filter  No.  286,  ^oooo  of  an  acre  in  area,  containing  4  feet  in  depth 
of  sand  of  an  effective  size  of  0.21  millimeter,  was  first  put  into  operation 
Jan.  20,  1906.  This  filter  has  been  operated  as  a  secondary  filter  with 
the  effluent  from  Filter  No.  331  at  a  rate  of  5,000,000  gallons  per  acre 
daily  throughout  1908  and  1909.  The  surface  of  this  filter  was  scraped 
eight  times  during  1908  and  four  times  during  1909,  the  average  quantity 
of  water  filtered  between  scrapings  being  about  178,000,000  gallons  per 
acre  during  1908  and  about  373,000,000  gallons  per  acre  during  1909. 
From  Jan.  22  to  Nov.  24, 1909,  the  filter  was  operated  without  any  treat- 
ment of  the  surface,  during  which  period  a  volume  of  water  equivalent 
to  about  1,280,000,000  gallons  per  acre  was  filtered.  The  net  rate  of  the 
double  filtration  system  was  about  4,750,000  gallons  per  acre  daily 
during  1908  and  about  4,550,000  gallons  per  acre  daily  during  1909. 

On  Feb.  1,  1909,  treatment  of  the  effluent  from  the  pre-filter  with  a 
small  proportion  of  calcium  hypochlorite  was  begun  before  that  effluent 
was  applied  to  the  secondary  filter.  The  strong  solution  of  hypochlorite 
was  added  directly  to  the  effluent  as  it  entered  a  tank  which  had  pre- 
viously served  as  a  rate  controller  and  which  was  now  made  to  serve  also 
as  a  disinfection  tank.  On  the  average  the  water  remained  in  this  tank 
about  thirty  minutes,  but,  owing  to  the  shape  of  the  tank  and  the 
location  of  the  inlet  and  outlet,  some  of  the  water  probably  passed  tlirough 
in  much  less  time.  From  the  rating  box,  the  treated  effluent  flowed  into 
a  collection  basin.  It  was  pumped  thence  at  intervals  during  the  day  to 
a  storage  tank,  from  which  it  was  applied  to  the  secondary  filter. 

From  a  chemical  and  physical  point  of  view  the  effluent  f rotn  this 
double  filtration  system  was  of  about  the  same  quality  as  that  from 
single  filters  operated  at  about  the  same  net  rates.  The  color  of  the  canal 
water  Was  reduced  about  7  per  cent,  and  the  albuminoid  ammonia  about 
26  per  cent,  by  the  pre-filter,  and  about  37  per  cent,  of  the  color  and  55 
per  cent,  of  the  albuminoid  ammonia  were  removed  during  the  passage 
through  both  filters.  The  amount  of  nitrates  in  the  water  was  more  than 
doubled  during  filtration,  and  the  free  ammonia  was  decreased  nearly 
90  per  cent. 

The  bacterial  results  divide  themselves  naturally  into  two  periods,  one 
of  fourteen  months  of  plain  double  filtration,  and  the  other  of  ten  months 
in  which  a  disinfectant  was  introduced  ioto  the  water  in  its  passage  from 
the  primary  to  the  secondary  filter.  During  the  first  period  the  average 
removal  of  bacteria  by  the  settling  tank  was  about  43  per  cent.,  but  the 
average  numbers  of  bacteria  in  the  effluent  from  the  pre-filter  were 
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greater  than  in  the  water  applied  to  it  about  one-third  of  the  time.  There 
was  also  a  certain  increase  in  the  numbers  of  bacteria  in  the  efKiient  from 
the  pre-filter  during  its  passage  through  the  storage  tank,  before  it  was 
applied  to  the  secondary  filter.  The  average  efiSciency  of  the  whole 
system  was  97.9  per  cent,  figured  from  the  room  temperature  counts,  and 
about  92  per  cent,  figured  from  the  counts  of  total  numbers  growing  at 
body  temperature.  Over  28  per  cent,  of  the  samples  of  the  effluent  from 
the  secondary  filter  contained  B.  coli  in  1  cubic  centimeter,  29  per  cent, 
of  these  samples  contained  more  than  100  bacteria  per  cubic  centimeter 
and  about  2  per  cent,  contained  more  than  1,000  bacteria  per  cubic  centi- 
meter. From  these  figures  it  is  evident  that  the  double  filtration  system 
failed,  at  least  during  a  portion  of  the  time,  to  produce  an  effluent  which 
could  be  considered  safe  for  drinking. 

During  the  second  or  disinfection  period  the  results  of  the  passage  of 
the  canal  water  through  the  settling  basin  and  pre-filter  were  substan- 
tially the  same  as  during  the  first  period  just  discussed.  In  Februaiy 
hypochlorite  equivalent  to  0.016  part  per  100,000  available  chlorine  was 
added  to  the  effluent  from  the  pre-filter,  the  results  being  a  reduction  in 
bacteria  to  200  per  cubic  centimeter  as  the  water  passed  through  the 
disinfection  basin ;  that  is,  there  was  an  average  removal  of  about  91  per 
cent.  While  many  of  the  samples  of  disinfected  water  were  of  sat^ 
factory  quality  during  this  period,  over  §0  per  cent  of  the  samples  con- 
tained more  than  100  bacteria  per  cubic  centimeter.  During  March, 
April,  May  and  June  the  amount  of  disinfectant  added  varied  between 
0.030  and  0.035  part  available  chlorine.  During  this  period  the  numbers 
of  bacteria  before  disinfection  varied  from  less  than  200  to  about  2,300 
per  cubic  centimeter,  and  the  numbers  after  disinfection  between  22  and 
220  per  cubic  centimeter.  During  March  and  April  the  removal  of  bac- 
teria averaged  86  per  cent,  and  76  per  cent,  respectively,  26  per  cent 
and  19  per  cent.,  respectively,  of  the  samples  collected  during  these 
two  months  containing  more  than  100  bacteria  per  cubic  centimeter,  and 
4  per  cent,  and  10  per  cent.,  respectively,  of  the  samples  containing  over 
1,000  bacteria  per  cubic  centimeter.  Throughout  May  the  effluent  was 
of  satisfactory  quality,  none  of  the  samples  containing  as  many  as  100 
bacteria  per  cubic  centimeter,  but  owing  to  the  small  numbers  of  bacteria 
in  the  water  before  disinfection  the  average  removal  was  only  86  per  cent 
During  June  the  average  removal  of  bacteria  was  91  per  cent,  but  14 
per  cent  of  the  samples  contained  more  than  100  bacteria  per  cubic  centi- 
meter. During  July  the  proportion  of  disinfectant  averaged  0.046  part 
per  100,000  available  chlorine.    The  result  was  an  average  removal  of 

99  per  cent,  of  the  bacteria,  none  of  the  samples  showing  more  than 

100  bacteria  per  cubic  centimeter.    During  August  the  amount  of  dis- 
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infectant  used  averaged  0.034  part  per  100^000  available  chlorine^  the 
average  removal  of  bacteria  was  96  per  cent.^  and  8  per  cent,  of  the 
samples  contained  more  than  100  bacteria  per  cubic  centimeter.  During 
September  the  proportion  of  hypochlorite  was  reduced  to  an  equivalent 
of  0.023  part  available  chlorine,  the  average  destruction  of  bacteria  was 
96  per  cent.,  and  4  per  cent,  of  the  samples  contained  more  than  100  bac- 
teria per  cubic  centimeter.  During  October  the  proportion  of  disinfectant 
averaged  0.035  available  chlorine^  the  average  removal  of  bacteria  was 
about  93  per  cent.^  about  33  per  cent,  of  the  samples  contained  more  than 
100  bacteria  per  cubic  centimeter^  and  nearly  10  per  cent  of  the  samples 
contained  more  than  1^000  bacteria  per  cubic  centimeter.  In  November 
the  proportion  of  disinfectant  was  again  reduced^  the  average  amount 
applied  being  equivalent  to  0.027  part  available  chlorine.  The  average 
removal  of  bacteria  during  November  was  over  96  per  cent,  or  4  per  cent, 
better  than  during  the  preceding  month,  about  20  per  cent,  of  the  sample^ 
containing  over  100  bacteria  per  cubic  centimeter  and  about  5  per  cent, 
more  than  1,000  bacteria  per  cubic  centimeter. 

The  removal  of*  the  types  of  bacteria  growing  at  a  body  temperature 
was  usually  much  less  than  the  total  bacterial  removal,  and  many  samples 
have  been  obtained  in  which  the  counts  of  bacteria  growing  at  body  tem- 
perature were  higher  than  the  room  temperature  counts.  The  occurrence 
and  significance  of  this  phenomenon  has  been  discussed  in  the  preceding 
pages.  B.  coli  were  found  in  1  cubic  centimeter  in  about  19  per  cent, 
of  the  samples  after  disinfection,  the  figures  for  the  different  months 
varying  from  5  per  cent,  during  November  to  40  per  cent  during  August. 

It  is  evident  from  these  results  that  disiafection  of  this  effluent  was 
not  satisfactorily  accomplished  at  all  times  by  the  small  amounts  of 
hypochlorites  added,  for,  although  a  considerable  proportion  of  the  sam- 
ples were  of  good  bacterial  quaUty,  many  samples  were  obtained  which 
could  not  be  considered  safe  for  domestic  use.  Further  experiments  are 
in  progress  to  determine  the  effect  of  treatment  of  the  effluent  from  this 
filter  with  somewhat  larger  amounts  of  disinfectant 

Increase  of  Bacteria  in  Disinfected  Water, 

It  has  been  previously  stated  that  the  bactericidal  action  of  the  hypo- 
chlorite is  exhausted  within  a  short  time.  This  is  illustrated  by  the  fact 
that  there  was  a  large  increase  in  the  numbers  of  bacteria  in  the  disin- 
fected water  during  its  passage  through  the  collection  and  storage  tanks 
before  its  application  to  the  secondary  filter.  This  iacrease,  which  was 
noted  in  practically  all  samples,  varied  from  100  to  7,500  per  cent.,  and 
averaged  about  670  per  cent.  There  was  also  a  small  increase  in  the 
numbers  of  bacteria  determined  at  body  temperature  in  many  samples. 
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although  in  the  majority  of  instances  the  difference  was  so  small  as 
to  be  within  the  limits  of  error  of  the  analytical  methods.  Previous 
to  the  use  of  hypochlorite,  a  similar  increase  in  bacteria  in  the  effluent 
of  the  pre-filter  before  its  application  to  the  secondary  filter  was  noted^ 
but  the  ratio  of  increase  was  very  much  less  in  the  untreated  water 
than  in  the  disinfected  water.  The  effluent  from  the  secondary  filter 
was  of  better  quality  bacterially  during  the  filtration  of  the  disinfected 
water  than  during  the  corresponding  period  of  the  preceding  year, 
when  it  was  operated  with  the  untreated  pre-filter  effluent. 

The  results  of  the  operation  of  these  two  filters  during  both  periods 
are  shown  in  the  following  tables.  Analyses  of  the  river  water  before 
filtration  are  shown  on  pages  223-225  and  226. 


Average  Bacterial  Analyses. 

Applied  Water  for  Filter  No,  SSI, 


BAcraRXA  psr  Cubic  Cxn- 

TIMBTBR. 

Pbb  Cbnt.  or  Bacteria 

RBMOVBO. 

Pbb  Cbot. 
OF  Samflxs 

PXBIOD. 

20»C. 

¥fC. 

20*  C. 

40»C. 

CONTAININO 

B.  Cou. 

Total. 

Red. 

Totel. 

Red. 

1  CO. 

Deo.,  1907-Jan.,  1909,     . 
Feb..  1909-Nov..  1909.    . 

4.400 
2,100 

116 
78 

79 
42 

43.1 
67.2 

7.2 
40.2 

2.5 
36.4 

98.6 
92.0 

Effluent  of  Fitter  No.  SSt. 

4.600 

97 

68 

4.61 

16.7 

14.0 

1.570 

68 

39 

25.3 

6.9 

7.1 

Deo.,  1907-Jan.,   1909. 
Feb.,  1909-Nov..  1909, 


99.4 
100.0 


Effluent  of  FUter  No.  986. 


Deo..  1907-Jan.,   1909, 
Feb.,  1909-Nov.,  1909, 


160 
82 


10 
5 


4 

1 


96.6 
90.6 


89.7 
61.6 


94.1 
75.0 


28.8 
0.4 


1  Increase. 
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Average  Chemical  Analyeee. 

Effluent  of  Primary  Filter  No.  991. 
[ParU  POT  100,000.] 


Quantity 
Applied. 

Gallons 

per  Acre 

Daily. 

Temperature               1 
(Deffreea  F.).   | 

Appbab- 

A27CX. 

Ammonia. 

• 

1 

NrrRooBN 

AS  — 

1 

• 

6 

I 

o 

6 

a 

1 

o 

Dissolved     OzyKen 
(Per  Cent,  of  Sat- 
uration). 

Pbbiod. 

Turbidity. 

• 

1 

1 

■ 

Nitrates. 

Nitrites. 

8 

1 

Dec  1907-Jan.   1909,   . 
Feb.  1909-Noy.  1909,   . 

91.993.600 
60.841,600 

64 

58 

0.1 
0.2 

.87 
.86 

.0128 
.0112 

.0160 
.0172 

.43 

.49 

1 

.018 
.022 

1 
.0006 

.0006 

1 

.60 
.53 

09.0 
44.6 

1.0 

1.1 

Effluent  of  Secondary  Filter  No,  £86. 


Dee.  1907-Jan.   1909,   . 
Feb.  1900-Nov.  1909.   . 


4.986.600 
6.163,700 


66 
67 


0.0 
0.0 


.26 
.26 


0015 
0016 


.0062 
.0101 


.41 
.60 


.080 
.034 


.0001 
.0001 


.41 
.40 


68.2 
64.6 


1.0 
1.1 


Results  of  Disinfection  of  Effluent  from  Pre-fHter  No.  331. 


• 

Bleach  (Grains  per  Gal- 
lon). 

Chlorine   (Pitfts  per  1 
100.000).                             1 

• 

a 

1 

1 

Bactcria  pkb  Cubic  Cbntimbtbb. 

Pb 

OPl 
Bl 

B  Cent. 

BBPOBB  DIB- 
INVBCnOK. 

1 

AfTBB  DiaiirrEcriOM. 

Bactbbia 

IMOYBD. 

Dati 

At  Room  Tem- 
perature. 

AT  BODY 

TBMFBB- 

ATUBB. 

At  Room  Tem- 
perature. 

AT  BOOT 

TBMPBB- 

ATUBB. 

Per  Cent. 

of 
1  Cubic 

Cen- 
timeter 
Samples 
oontaininc 
B.Coli. 

At  Room  Tem- 
perature. 

AT  BODY 
TBMPBB^ 

ATUBB. 

• 

1 

• 

« 

1 

■ 

1 

• 

1 

IIH. 
Febmary. 

.    .026 

.01 

80.04 

2.800 

63 

26 

200 

26 

6 

16.7 

91.8 

51.0 

76.0 

Hanh. 

.    .066 

.04 

.10 

1.800 

36 

20 

186 

19 

6 

21.7 

86.8 

46.7 

70.0 

April. 

.    .047 

.03 

.08 

900 

24 

13 

220 

11 

6 

14.3 

75.6 

54.2 

61.6 

Mv.  . 

.    .047 

.08 

.08 

166 

20 

10 

22 

7 

2 

10.0 

86.8 

660 

80.0 

June, . 

.    .049 

08 

.09 

1,860 

90 

44 

110 

6 

2 

14.8 

91.3 

93.3 

96.6 

July,. 

.    .©72 

.06 

.18 

1.200 

166 

110 

12 

6 

1 

9.6 

99.0 

96.1 

99.1 

Ausnat, 

m^^99 

.03 

.10 

620 

101 

84 

21 

8 

3 

40.0 

96.0 

92.1 

96.4 

.    .036 

.02 

.06 

680 

38 

22 

23 

8 

8 

81.8 

96.3 

76.8 

86.4 

October. 

.    .064 

.04 

.10 

6,200 

160 

60 

460 

10 

4 

23.8 

92.7 

93.8 

92.0 

November. 

.    .042 

.03 

.08 

1,200 

16 

9 

46 

5 

1 

6.0 

96.2 

66.7 

88.9 

AvenicD* 

.    .048 

.03 

f0.09 

1.670 

68 

39 

130 

11 

8 

18.7 

91.7 

83.8 

92.3 
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Average  Baderial  Anaiyaea. 


Appuan  FOB  Fn/rsn  386. 

ErVLUBNT  FZLTBB  286. 

Pbb  Cbmt. 

BACraBIA  PKB 
CUBIC  CBMTZIIBTBB. 

Percent. 

of 
1  Cubic 

Cen- 
timeter 
Samplea 
containing 
B.CoU. 

BACTBBZA  PBB 
CUBIC  CBNTIICBTBB. 

Percent. 

of 
1  Cubic 

Cen- 
timeter 
Bam  plea 
containing 
B.  Coli. 

or  Bactbbia  bb- 

IIOVBD. 

Datb. 

20*  C. 

40*  C. 

20*  C. 

40»C. 

20*  C. 

40*  C. 

• 

1 

1 

■ 

1 

• 

• 

1 

1 

1M9. 
February,    . 

1.600 

28 

7 

16.7 

180 

11 

2 

5.5 

88.0 

60.7 

71.5 

Harah, 

1,500 

18 

6 

21.7 

65 

8 

3 

4.3 

95.7 

55.6 

40.0 

April, 

1,000 

11 

3 

12.5 

60 

5 

6.3 

M.O 

54.6 

33.8 

May.    .       . 

150 

0 

2 

25.0 

20 

3 

0.0 

86.7 

50.0 

50.0 

June,    . 

470 

35 

5 

20.0 

•    18 

4 

10.0 

96.2 

88.9 

80.0 

July.    .       . 

14 

5 

1 

5.0 

38 

5 

5.0 

171. 0» 

0.0 

0.0 

Aucuat, 

100 

0 

4 

25.0 

53 

8 

8.8 

47.0 

11.0 

75.0 

September,  . 

70 

5 

2 

26.1 

16 

8 

4.3 

77.2 

40.0 

50.0 

October, 

400 

^     9 

4 

10.0 

56 

2 

10.0 

86.0 

77.8 

100.0 

November,  . 

8.440 

5 

2 

25.0 

310 

3 

10.0 

91.0 

40.0 

50.0 

Average, 

855 

18 

4 

18.7 

82 

5 

6.4 

90.5 

61.6 

75.0 

1  Increase. 


Mechanical  Filtration  with  Ferric  Sulphate  as  a  Coagulant. 

Filter  No.  339^  ^oooo  of  an  acre  in  area^  and  constracted  of  24  inches 
in  depth  of  sand  of  an  effective  size  of  0.23  millimeter,  was  started  Feb. 
27,  1908.  This  filter  was  operated  as  a  mechanical  filter  at  a  rate  of 
10,000,000  gallons  per  acre  daily.  From  Feb.  27  to  April  30, 1908,  canal 
water  which  had  been  treated  with  ferric  sulphate  in  the  proportion  of 
1^^  to  2  grains  per  gallon  and  settled  for  about  twenty-four  hours 
was  applied  to  this  filter.  Beginning  May  1  and  continuing  until 
Sept.  30,  1908,  canal  water  in  which  the  color  and  organic  matter 
had  been  increased  by  passing  it  through  a  tank  containing  peat  was 
applied,  after  being  treated  with  ferric  sulphate  in  amounts  varying 
from  4  to  6  grains  per  gallon,  and  allowed  to  settle  twenty-four  to 
thirty-six  hours  before  passing  to  the  filter.  The  experiments  with 
river  water  indicate  that  a  slightly  less  amount  of  ferric  sulphate  than 
of  sulphate  of  alumina  is  required  to  ensure  good  coagulation.  The 
principal  advantage  in  its  use  is  that  with  waters  of  low  alkalinity^ 
such  as  the  Merrimack  Biver  water,  the  addition  of  soda  ash  or  other 
alkali  is  not  necessary.  The  ferric  sulphate  used  in  the  experi- 
ments was  made  by  the  oxidation  of  ferrous  sulphate  with  nitric  acid, 
with  the  addition  of  the  theoretical  amount  of  sulphuric  acid.    Owing 
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to  its  unstable  nature  ferric  sulphate  is  not  a  commercial  product,  but  its 
production  from  copperas  can  be  accomplished  in  the  solution  tanks 
at  any  mechanical  filter  plant  without  much  difficulty.  As  made 
in  the  laboratory  from  sugar  sulphate  of  iron  (FeS045H20),  and  com- 
mercial nitric  and  sulphuric  acids,  the  cost  of  ferric  sulphate  is  about 
$33.80  per  ton  at  the  current  prices  of  the  raw  materials  in  large  lots. 
Made  from  sugar  sulphate  of  iron,  using  commercial  sodium  nitrate 
and  sulphuric  acid  instead  of  nitric  acid,  the  cost  of  the  ferric  sulphate 
is  about  $27.50  per  ton. 

The  results  of  the  operation  of  Filter  No.  339  are  shown  in  the  fol- 
lowing tables : — 

Average  Chemical  Analyses. 

Effluent  from  FHUr  No.  SS9. » 
[ParU  per  100.000.] 


Quantity 
Applied. 

QftUons 

per  Acre 

Daily. 


Appsab- 

▲MCX. 


tJ 


6 


10.000.000 


49  '.    0.1 


.14 


AUUONIA. 


ALBUmNOID. 


C3 


3 

o 


9 
& 


.0061 


.0064 


s 

c 

O 


.30 


NrrROOBN 

Afl  — 


6 


(S 


i 

a 


m 


.26 


0.6 


84  2 


Raw  Water  for  Filter  No.  SS9. » 

- 

67 

0.1 

.84  1 

.0166 

.0318 

.0268 

.40 

.004 

.0003 

.87 

1.2 

- 

.0850 

Effluent  from  FHU 

JT  No. 

WP.* 

10.000.000 


68 


0.0 


12 


.018Q  I  .0001 


'!     .40 


.026 


.0008  II     .22       0.2 


28.2 


1  Operated  with  canal  water. 


*  Operated  with  peaty  water. 


.0366 


Average  Bacterial  Analyses, 

Effluent  from  Settling  Baain  Applied  to  Filter  No.  SS9.^ 


Bactxbia  pbb  Cubic  Cbntxmbtbr. 

1 

Pbb  Cbmt.  of  Bacteria  bbmovbd. 

Peb  Cbnt.  or 
Samples 

AUfC. 

20»C. 

1 

¥fC, 

CONTAININO 

B.  Cou. 

20*0. 

Total. 

Red. 

Total. 

Red. 

1  e.  c. 

6»250 

60 

17          ! 

1 

- 

- 

- 

!          88.3 

1 

Effluent  from  Filter  No.  SS9.^ 

4,800 

18 

6 

28.2 

78.8 

64.7 

1 

34.0 

>  Operated  with  canal  water. 


334 


STATE  BOARD  OF  HEALTH. 


[Pub.  Doc. 


Average  Bacterial  Analyses  —  Concluded. 

Raw  Water  for  Filter  No.  «»».• 


Bactbbia  pbb  Cubic  Cbntimetbb. 

PSB  Cbmt.  of  Bactbbia  bbiiovxd. 

Pbb  Cbmt.  of 
Samples 

WC. 

20*  C. 

40»C. 

CONTAINING 
B.  COLI. 

20*  C. 

Total. 

Red. 

Total. 

Red. 

1  C  0. 

10,700 

70 

35 

- 

- 

- 

93.3 

3.000 


610 


Effluent  from  SMing  Basin  Applied  to  Filter  No.  S39.^ 


27 


10 


00.6 


Effluent  from  Filter  No.  S39.^ 


4 

1 

70.7 

85.2 

00.0 

4.0 


^  Operated  with  peaty  water. 


Upward  Filtration.  —  Filter  No.  385. 

In  connection  with  an  application  to  the  Board  for  advice  concerning 
a  process  of  upward  filtration,  upward-flow  Filter  No.  386,  %oooo  of  an 
acre  in  area,  was  put  into  operation  Nov.  4,  1909.  This  filter  was  con- 
structed as  follows:  upon  a  ^-inch  mesh  galvanized-iron  wire  screen, 
supported  1  foot  above  the  floor  of  the  tank,  was  placed  7  inches  of  pieces 
of  wood  charcoal  between  %  and  %  inch  in  diameter.  Resting  upon 
the  charcoal  was  a  %-inch  mesh  copper  screen,  above  which  was  placed 
24  inches  in  depth  of  sand  of  an  effective  size  of  0.28  millimeter.  Canal 
water  was  applied  at  the  bottom,  flowed  up  through  the  charcoal  and 
sand,  and  passed  off  through  an  orifice  3  inches  above  the  surface.  As 
constructed,  the  maximum  loss  of  head  available  was  about  10  inches. 
The  rate  of  filtration  was  18,000,000  gallons  per  acre  daily. 

It  was  stated  by  the  promoters  of  this  type  of  filtration  that,  owing 
to  the  fact  that  suspended  matters  would  be  deposited  in  the  sedimenta- 
tion basin  beneath  the  filter  or  in  the  charcoal  layer,  the  filter  could  be 
operated  for  long  periods  at  a  small  loss  of  head,  and  that  when  clogging 
eventually  did  occur  it  could  readily  be  removed,  and  the  filter  restored 
to  its  original  capacity  by  reversing  the  flow  and  allowing  the  water  on 
the  surface  to  flow  back  through  the  filter.  It  was  further  stated  that 
a  marked  reduction  in  color  would  result  from  the  use  of  the  charcoal, 
and  that  the  galvanic  current  generated  between  the  copper  and  gal- 
vanized-iron  screens  would  effectually  destroy  the  bacteria  in  the  water. 
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During  the  first  three  weeks  the  time  during  which  the  filter  could  be 
operated  without  washing  rapidly  decreased,  until  on  November  26  less 
than  one  da/s  normal  flow  could  be  obtained  between  washings.  The 
time  required  for  washing,  by  allowing  the  filtered  water  on  the  surface  to 
flow  back  through  the  filter,  increased  during  this  period  from  about 
two  and  one-half  hours  to  about  twelve  hours,  and  at  the  end  of  the 
period  there  was  no  improvement  in  the  loss  of  head  as  the  result  of 
washing  by  this  method. 

Attempts  were  made  to  continue  the  filter  in  operation  by  washing  the 
material  by  a  strong  upward  flow  of  water,  as  is  done  with  mechanical 
filters.  While  some  relief  was  at  first  obtained  by  this  process,  the 
clogging  continued  to  increase,  and  the  quantity  of  water  filtered 
between  washings  to  decrease,  until  by  the  middle  of  December  less 
than  10,000,000  gallons  per  acre  daily  could  be  obtained  between 
cleanings. 

As  the  filter  could  not  be  kept  in  operation  as  designed  by  washing 
with  reversed  flow,  nor  by  washing  with  water  under  pressure,  and  as 
very  little  purification  of  the  water  was  being  accomplished,  the  filter 
was  discontinued  Dec.  18,  1909. 

It  is  evident  from  this  experiment  that  the  upward  filtration  of  water 
under  the  conditions  stated  is  impracticable,  for  the  reason  that  the  sus- 
pended matters  clog  the  filtering  material  at  the  bottom,  where  the 
clogged  layer  is  inaccessible  and  its  removal  by  washing  is  di£5cult.  The 
use  of  charcoal  does  not  appear  to  have  any  appreciable  advantage  over 
other  materials  for  effecting  the  removal  of  color  from  such  waters  as 
the  Merrimack  Eiver,  as  was  proved  not  only  by  the  operation  of  this 
filter  but*  by  numerous  experiments  made  in  the  laboratory.  As  to  the 
eflSciency  of  the  electric  couple,  formed  by  the  copper  and  zinc  netting, 
the  slight  current  generated  by  such  means  could  not  be  expected  to  have 
any  marked  bactericidal  effect,  and  this  was  demonstrated  by  the  bacterial 
Faults  obtained  with  this  filter. 


Average  Chemical  Analysis. 

FUter  No,  386. 
[Parts  per  100,000.) 


APPEAJU.NCE. 

Ammonia. 

Chlorine. 

NiTBOGXN  AS  — 

S 

1 

d 

1 

1 

c 

• 

J 

1 

• 

O 

• 

1 

m 

*§ 

< 

• 

S 

2 

• 

1 

e.i 

0.0          ▼.  d. 

.23 

.0290 

.0196 

.60 

.014 

.0006 

.67 

1.0 
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Average  Bacterial  Analysis. 


Bacteria  peb  Cubic  Csntimxtsb. 

Pkb  Cent,  of  Bactbbia  behoved. 

Per  Cent,  of 
Samples 

40'C. 

20- C. 

40*  C. 

CONTAININO 
B.  COLI. 

2XfC. 

Total. 

Red. 

Total. 

Red. 

1  CO. 

1,750 

16 

9 

60.0 

70.4 

73.6 

51.7 

Studies  upon  the  Eemoval  op  Color  and  Bacteria  from  Water  by 

Means  op  Trickling  Filters. 

Filters  Nos.  365  and  366. 

Filters  Nob.  365  and  366,  %oooo  of  an  acre  in  area,  and  constructed 
of  10  feet  in  depth  of  broken  stone  pebbles  having  an  eflfective  size  of  4.4 
millimeters,  were  first  put  into  operation  Nov.  19,  1908.  These  filters 
were  operated  like  trickling  filters  in  the  purification  of  sewage.  The 
canal  water  was  applied  to  the  surface  by  means  of  a  perforated  pan 
and  tipping  basin  and  the  rates  so  adjusted  to  the  material  that  the  filter 
contained  a  mixture  of  air  and  water,  a  free  circulation  of  air  being 
obtained  through  openings  at  the  sides  and  bottom  of  the  filter.  Both 
filters  were  operated  at  rates  of  3,000,000  gallons  per  acre  daily  except 
during  the  period  from  May  10  to  June  21,  1909,  when  the  rates  were 
reduced  to  1,500,000  gallons  per  acre  daily. 

From  November  19  to  March  26  canal  water  which  had  been  treated 
with  chlorine  water  in  the  proportion  of  about  1  part  chlorine  per  100,000 
was  applied  to  Filter  No.  365.  During  this  period  no  color  removal  was 
obtained  as  a  result  of  the  chlorine  treatment,  and  the  removal  of  color 
during  filtration  was  only  about  5  per  cent.  Beginning  March  27  and 
continuing  until  October  2  the  treatment  with  chlorine  was  omitted,  and 
ammonium  chloride  in  amounts  equivalent  to  0.37  to  0.74  part  nitrogen 
per  100,000  was  mixed  with  the  applied  water.  Following  this  change 
nitrification  commenced  in  the  filter,  and  the  removal  of  color  increased, 
the  average  nitrates  in  the  efiluent  during  the  second  period  being  0.308 
part  per  100,000,  and  the  average  color  removal  being  about  22  per  cent. 

From  November  19  to  May  2  Filter  No.  366  was  operated  with  un- 
treated canal  water.  The  removal  of  the  color  averaged  about  9  per 
cent,  during  this  period.  From  May  3  to  June  6  the  organic  matter  in 
the  applied  water  was  increased  by  the  addition  of  pepton,  equivalent  to 
about  0.72  part  nitrogen  per  100,000.  Nitrification  began  almost  im- 
mediately, and  the  removal  of  color  during  this  period  increased  to  44 
per  cent.    From  June  7  to  July  6  the  filter  was  again  operated  with  un- 
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treated  canal  water.  From  July  6  to  September  21  nitrogen  as  potassium 
nitrate,  in  amounts  varying  from  0.32  to  0.93  part  per  100,000,  was 
added  to  the  applied  water  for  this  filter,  and  from  September  21  to 
October  4  potassium  chlorate  was  added  in  the  proportion  of  0.2  part  per 
1 00,000.  So  far  as  could  be  observed  these  later  changes  in  the  character 
of  the  applied  water  produced  little  effect  upon  the  results  of  filtration. 
Nitrification  continued  active,  and  the  removal  of  color  was  extremelv 
satisfactory,  varying  from  over  57  per  cent,  to  about  38  per  cent. 

While  these  two  filters  were  operated  primarily  as  a  study  of  color 
removal,  the  bacterial  results  are  also  of  interest.  During  the  period 
when  the  applied  water  for  Filter  No.  365  was  treated  with  chlorine 
there  was  a  reduction  in  the  bacterial  content  of  the  raw  water  of  over 
88  per  cent.,  but  the  filter  effluent  contained  larger  numbers  of  bacteria 
than  did  the  canal  water  before  treatment.  During  the  second  period, 
when  ammonium  chloride  was  added  to  the  applied  water  and  nitrification 
became  established  in  the  filter,  about  95  per  cent,  of  the  bacteria  were 
removed  during  filtration.  When  Filter  No.  366  was  operated  with  un- 
treated canal  water  about  75  per  cent,  of  the  bacteria  were  removed. 
With  the  addition  of  pepton,  at  first  the  total  numbers  of  bacteria  in  the 
effluent  increased,  but  with  the  beginning  of  nitrification  the  bacterial 
counts  steadily  decreased,  and  during  July,  August  and  September  the 
bacterial  efficiency  of  this  filter  was  over  99.7  per  cent.,  and  the  effluent 
compared  favorably,  from  a  bacterial  standpoint,  with  the  best  slow  sand 
filter  effluents.  This  bacterial  efficiency  was  obtained,  it  must  be  noted, 
by  bacterial  action  alone,  without  the  straining  effect  occurring  with  sand 
filters. 

The  average  results  of  the  operation  of  these  two  filters  during  the 
different  periods  are  shown  in  the  following  tables :  — 


Removal  of  Color  and  Bacteria  by  Filters  Nos.  365  and  366, 

Applied  Water  for  Filter  No,  866. 


'    '                '  "     : 

Bacteria  per  Cubic 
Centiiietkr. 

Per  Cent,  of  Bacteria  ' 

REMOVED. 

Per 

Cent,  of 
Color 
Re- 
moved. 

Pebiod. 

2XfC. 

40*  C. 

20*  C. 

40- C. 
Total.       Red. 

Totnl. 

Red.    : 

Nov.  19.  190S-March  26.  1900,  . 

670 

20 

4 

88.3 

72.6          87.1 

1 

0.0 

Effluent  of  Filter  No.  363 

• 

Nov.  19,  1908-March  26. 1909.  . 
March  27. 190&-Oct.  2, 1909.     . 

6,200 
210 

20 
6 

5 

4 

94.9 

96.3 

94.1 

6.5 
32.2 
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Removal  of  Color  and  Bacteria  by  Filters  Nos.  S66  and  S66  —  Concluded . 

Effluent  of  Filter  No.  See. 


Bacteria  pkr  Cubic 
Centimeter. 

'  Per  Cent,  of  Bacteria 

REMOVED. 

Per 

Cent,  of 
Color 
Re- 
moved. 

Period. 

20«C. 

40*  C. 

i 

1    20»C. 

1 

40«C. 

■ 
Total. 

Red. 

Total. 

Red. 

Nov.  19,  1908-May  2,  1909, 

1.310 

24 

7 

76.3 

66.2 

77.4 

8.6 

May  3.  190»^une  6.  1909, 

1,060 

4 

2 

33.7 

93.7 

93.3 

44.0 

June  7,  1909-July  6,  1909, 

08 

6 

2 

99.1 

97.7 

96.5 

57.2 

July  6.  1909-Sept.  20,  1909,       . 

10 

1 

0 

99.7 

99.3 

100.0 

51.5 

Sept.  21,  1909^ct.  4,  1909, 

35 

5 

2 

99.7 

98.2 

99.1 

37.5 

Average  Chemical  Analyses. 

Effluent  of  Filter  No.  366. 
[Parts  per  100,000.) 


Appear- 

Ammonia. 

1 

1    NlTROQEN 

-i 

ance. 

AS  — 

6 

s 

Period. 

• 

■ 

o 

• « 

■ 

S 

a 

a 

• 

1 

1 

0 

1 

1 

I 

•c 

Nov.  19,  1908-March  26,  1909, 

0.2 

.33 

.0112 

.0146 

0.79 

028 

.0006 

.58 

0.9 

March  27,  1909-Oct.  2,  1909,    . 

0.0 

.26 

.2134 

.0147 

2.09 

.308 

1 

1 

.0004 

.29 

1 

0.2 

Effltient  of  FUter  No.  366. 


Nov.  19,  1908-May  2.  1909,      . 

0.1 

.32 

.0099 

.0130 

0.41 

.029 

.0004 

.53 

0.8 

May  3,  1909-June  6,  1909, 

0.1 

.28 

.2238 

.0219 

0.28 

.290 

.0014 

.25 

1.2 

June  7,  1909-July  5.  1909, 

0.0 

.18 

.0046 

.0137 

0.31 

.280 

.0001 

.43 

0.0 

July  6,  1909-Sept.  20,  1909,     . 

0.0 

.16 

.0008 

.0091 

0.55 

.590 

.0001 

.36 

1.9 

Sept.  21.  190M>ct.  4,  1909,      . 

0.0 

.20 

.0008 

.0098 

0.72 

.049 

.0046 

.61 

1.6 

Disposal  and  Purification 


OF 


Factoey  Wastes  or  Manufacturing  Sewagr 


By  H.  W.  Clark,  Chemist  to  the  Board. 


Disposal  and  Purification  of  Factory  Wastes  or 

Manufacturing  Sewage. 


By  H.  W.  Clark,  Chemist  to  the  Board. 


The  disposal  and  purification  of  manufactural  wastes  has  been  the 
subject  of  much  investigation  by  the  State  Board  of  Health  of  Massachu- 
setts during  the  past  fifteen  years,  both  at  the  Lawrence  Experiment  Sta- 
tion and  at  certain  industrial  establishments  in  the  State.  The  nature  of 
these  wastes  has  been  varied,  including  those  from  tanneries,  woolen  fac- 
tories, paper  miUs,  dye  works,  creameries,  binders'  board  works,  yeast 
factories,  carpet  works,  batting  works,  silk  mills,  gas  works,  bleacheries, 
shoddy  mills,  glue  works,  paint  mills,  etc.  As  a  result  of  these  investiga- 
tions practical  and  satisfactory  methods  for  the  disposal  of  many  of  these 
wastes  have  been  developed,  and  at  the  present  time  a  number  of  puri- 
fication plants  are  in  operation  or  under  construction  in  Massachusetts. 
The  subject  is  a  broad  one,  and  many  difficulties  have  been  encountered 
that  are  absent  from  the  problem  involved  in  the  disposal  of  domestic 
sewage,  and  which,  oftentimes,  prevent  a  general  application  of  the  results 
obtained.  The  chief  difficulties  are  (1)  the  nature  of  the  waste  liquor  in 
some  manufacturing  processes  whereby  purification  by  bacterial  action 
or  nitrification  is  prevented;  (2)  the  excessive  amount  of  solid  matter  per 
unit  volume  of  liquor,  especially  carbonaceous  matter,  —  often  many 
times  as  great  as  that  found  in  the  strongest  domestic  sewage;  (3)  the 
enormous  volume  of  liquor  used  in  many  industries,  which  liquor  comes 
from  such  plants  loaded  with  organic  matter  and  chemicals  of  many 
kinds;  (4)  the  varying  character  of  the  liquor  coming  from  different 
manufacturing  plants  doing  similar  work,  —  a  fact  which  prevents  the 
experimental  data  from  being  universally  applicable;  and  (5)  the  lia- 
bility to  change,  from  time  to  time,  in  the  processes  carried  on  in  any 
industrial  plant. 
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Wastes  from  Tanneries.^ 

Tannery  A. 

During  the  past  fourteen  years  the  wastes  from  three  tanneries  have 
been  experimented  upon.  The  first  tannery  investigated  was  engaged  in 
pj-eparing  and  tanning  sheep  skins.  The  daily  volume  of  the  waste 
varied  from  20,000  to  50,000  gallons,  and  was  composed  of  a  thick, 
offensive  liquor  varying  in  color  as  different  aniline  dyes  were  used.  The 
amount  of  organic  matter  present  was  large  and  in  an  advanced  state 
of  putrefaction.  It  seldom  contained  any  substance  of  a  character  to 
check  bacterial  action  and  was,  therefore,  easily  nitrified.  The  sludge 
was  at  times  great  in  volume  and  rich  in  fats  and  nitrogenous  matters. 
A  filter  was  constructed  at  this  tannery,  containing  2  feet  in  depth  of 
sand  of  an  effective  size  of  0.14  millimeter,  over  gravel  underdrains;  and 
sewage,  made  up  of  a  mixture  of  the  waste  liquors  from  all  the  proc- 
esses carried  on  at  the  tannery,  was  first  applied  to  it  on  Sept.  27, 
1895,  at  an  average  rate  of  55,000  gallons  per  acre  daily.  During  a  large 
part  of  its  period  of  operation,  however,  the  rate  was  25,000  gallons 
per  acre  daily,  but  even  at  this  rate  the  filter  became  clogged  quickly  by 
matter  in  suspension  in  the  waste. 

The  following  analyses  show  the  character  of  the  liquor  as  applied  to 
and  of  the  eflBuent  from  this  filter  during  its  period  of  operation :  — 

Average  Analysis  of  Liquor  applied  to  Filter. 

[Parts  per  100.000.] 


Ammonia. 

Kjeldahl 
Nitrogen. 

Chlorine. 

AXAUMXNOID. 

NlTBOOkxn  AB  — 

^Oxygen 
Consumed. 

Free. 

Total. 

In 
Solution. 

Nitrates. 

1 
NHrites. 

3.74 

3.16 

1.91 

5.02 

387.20 

.16 

.0015 

!       61.26 

Average  Analysis  of  Effluent  from  Filter, 


2.65 


0.48 


0.20 


0.69 


284.25 


.60 


.0068 


7.92 


It  was  evident  that  better  nitrification  and  higher  rates  of  filtration 
could  be  obtained  if  suspended  matter  was  removed  from  the  sewage 
before  filtration. 


i  In  some  instances,  the  filters  as  described  in  the  various  annual  reports  in  connection  with  the 
purification  of  manufactuial  wastes,  bear  different  numbers  than  in  this  review.  The  numbers  given 
here  are  for  the  sake  of  deamees  and  to  prevent  confusion. 


No.  34.] 


DISPOSAL  OF  FACTORY  WASTES. 


343 


Precipitation  with  Lime.  —  In  one  of  the  processes  at  the  tannery  a 
large  amount  of  lime  was  used,  and  milk  of  lime  was  being  mixed  almost 
continuously  with  the  rest  of  the  waste.  Experiments  soon  showed 
that  60  per  cent,  of  the  organic  matter  could  be  removed  by  sedimenta- 
tion with  the  aid  of  this  lime  waste.  The  resulting  supernatant  liquor, 
still  very  rich  in  organic  matter  in  solution,  was  first  applied  in  January, 
1.896,  to  a  filter  %oooo  ^^  ^^  *^cre  in  area  and  containing  4  feet  in  depth 
of  sand  of  an  effective  size  of  0.14  millimeter.  This  filter  was  located  in 
a  building  in  which  the  temperature  was  but  slightly  above  the  freezing 
point  during  the  winter,  and,  because  of  this  low  temperature,  nitrifica- 
tion did  not  become  active  until  the  approach  of  warm  weather.  The 
waste  was  applied  for  four  months  at  the  rate  of  120,000  gallons  per  acre 
daily,  but  this  rate  was  found  to  be  excessive  for  so  strong  a  sewage, 
and  was  reduced  to  60,000  and  then  to  30,000  gallons  per  acre  daily. 
Nitrification  began  in  May,  1896,  and  the  filter  was  continued  in  opera- 
tion until  September,  1898.  Nitrification  continued  active;  the  effluent 
from  the  filter  was  clear  and  colorless,  and  wlien  the  filter  was  discontin- 
ued it  was  working  satisfactorily,  and  gave  promise  of  doing  so  indefi- 
nitely. 

The  following  table  gives  the  averag^e  analysis  of  the  liquor  applied 
to  and  of  the  effluent  from  this  filter :  — 


Average  Analysts  of  Tannery  Sewage  applied  to  Filter. 

[Parts  per  100.000.] 


Ammonia.                       | 

1 

Chlorine.  • 

Oxygen 
Consumed. 

1 

ALBXTMINOID. 

JN  ITBOosn  as  "— 

Flats. 

Free. 

Total. 

In 
Solution. 

Nitrates. 

Nitrites. 

6.82                2.39 

1.88 
1 

375 

0.17 

.0112 

46.06 

8.97 

Average  Analysis  of  Effluent  from  Filter. 


1.45 


0.28 


0.12 


405 


9.96 


.0258 


1.79 


6.00 


A  third  filter,  constructed  of  4  feet  in  depth  of  sand  and  receiving 
a  mixture  of  the  tannery  liquor  and  domestic  sewage,  was  kept  in  opera- 
tion from  June,  1896,  until  the  beginning  of  1898.  During  most  of 
this  period  the  mixture  had  the  proportions  of  1  part  tannery  liquor  to 
2  parts  sewage,  and  was  applied  to  the  filter  at  rates  between  40,000  and 
50,000  gallons  per  acre  daily,  with  satisfactory  purification. 

CoJce  Strainer.  —  A  coke  strainer,  containing  2  feet  in  depth  of  coke, 
the  upper  portion  being  coke  breeze  and  the  lower  portion  coarser  coke. 
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was  started  at  the  tannery  in  December,  1896,  and  continued  in  operation 
until  October,  1898.  Operating  at  rates  varying  from  250,000  to  300,000 
gallons  per  acre  daily,  it  was  successful  in  removing  about  86  per  cent, 
of  the  crude  organic  matters  in  the  applied  sewage,  represented  by  the 
determinations  of  albuminoid  ammonia,  and  83  per  cent,  of  those  repre- 
sented by  the  determinations  of  oxygen  consumed.  The  effluent  from  the 
strainer  even  after  the  removal  of  this  large  amount  of  organic  matter 
was  fully  as  strong  as  ordinary  city  sewage,  but  could  be  purified  easily 
at  a  high  rate  upon  ordinary  sand  filters.  Some  nitrification  occurred  in 
the  strainer,  and  its  effluent  was  often  fairly  clear  and  of  a  color  easily 
read  upon  the  color  standards  used  at  Lawrence,  while  the  applied  sewage 
was  always  highly  colored,  either  black,  red  or  brown,  according  to  the 
nature  of  the  work  being  carried  on  in  the  tannery.  Sludge  was  re- 
moved from  the  surface  of  the  strainer  several  times.  This  sludge  could 
be  disposed  of  readily  on  a  large  scale  by  burning  under  boilers,  especially 
as  it  contained  considerable  fat  in  addition  to  the  coke  which  was  re- 
moved with  the  deposit  on  the  filter. 

The  average  analysis  of  the  tannery  sewage  applied  to  and  of  the 
effluent  from  the  coke  strainer  follow :  — 


Average  Analysis  of  iJiquor  applied  to  Coke  Strainer. 

(Parts  per  100.000.] 


Ammonia.                          j 

TLT___-v^»_ 

Oxygen 
Consumed. 

ALBUMINOID.                   j 

MmOOkH    AJB — 

Fats. 

Free. 

Total. 

In  Solution. 

1 

Nitrates. 

Nitrites. 

4.04 

4.45 

2.54 

1 

- 

- 

05.20 

22.70 

Average  Analysis  of  Effluent  from  Coke  Strainer. 


The  investigations  made  with  the  wastes  from  this  tannery  are  de- 
scribed in  the  report  of  the  Board  for  1895,  pp.  471  and  472 ;  report  for 
1896,  pp.  433-438,  inclusive;  report  for  1897,  pp.  397  and  398;  report  for 
1898,  pp.  463-465,  inclusive. 

Tannery  B. 

Experiments  upon  the  filtration  of  wastes  from  a  tannery  engaged  in 
preparing  and  tanning  calf  skins  were  made  during  1896  and  1897. 
The  volume  of  liquor  flowing  from  the  tannery  exceeded  200,000  gal- 
lons per  day.     It  was  a  thick,  offensive  liquor  containing  a  very  large 
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amount  of  organic  matter,  and  was  generally  colored  by  dyestufiEs.  Some 
of  the  skins  were  imported,  and  came  packed  in  a  germicide  to  prevent 
decomposition;  and  this  germicide,  largely  naphthalene,  was  present 
in  the  sewage  throughout  the  period  of  examination.  The  waste  liquor 
also  always  contained  arsenic  both  in  suspension  and  in  solution,  inas- 
much as  a  ton  or  more  of  sulphide  of  arsenic  was  mixed  with  the  lime 
each  month  to  help  free  the  skins  of  hair.  A  large  amount  of  the  organic 
matter  was  present  in  suspension,  and  experiments  showed  that  it  would 
settle  out  from  the  main  body  of  sewage  very  completely  in  one  hour, 
with  the  aid  of  the  lime  and  other  chemicals  present.  A  considerable 
portion  of  the  arsenic  was  held  by  the  organic  matter  in  suspension  and 
was  carried  down  with  it,  but  the  supernatant  sewage  after  sedimenta- 
tion contained  generally  enough  arsenic  to  check  bacterial  growth.  This 
supernatant  sewage  was  applied  to  a  sand  filter  and  a  coke  strainer  at 
average  rates  of  60,000  and  100,000  gallons  per  acre  daily,  respectively, 
and  the  effluent  from  the  coke  strainer  was  applied  to  another  sand  filter 
at  the  latter  rate. 

The  first  filter  (No.  71),  containing  4.5  feet  in  depth  of  sand,  produced 
a  satisfactory  effluent  generally,  but  nitrification  ceased  entirely  when  the 
applied  sewage  contained  more  arsenic  than  usual.  Operated  at  a  rate 
of  100,000  gallons  per  acre  daily,  the  coke  strainer  (No.  72),  containing 
2  feet  in  depth  of  coke  breeze,  had  its  surface  covered  for  about  two  hours 
daily.  It  removed  considerable  organic  matter  and  generally  all  the 
arsenic  from  the  sewage.  When  the  sewage  applied  to  this  coke  strainer 
contained  so  much  arsenic  that  only  a  few  hundred  bacteria  were  found 
growing  in  it,  its  effluent  contained  several  million  bacteria  per  cubic 
centimeter.  The  second  sand  filter  (No.  73),  constructed  of  4.5  feet  in 
depth  of  sand  and  receiving  the  effluent  from  the  coke  strainer  at  a  rate 
of  100,000  gallons  per  acre  daily,  maintained  uniformly  good  nitrifica- 
tion and  purification. 

The  following  table  gives  the  average  analysis  of  the  sewage  applied  to 
and  of  the  effluent  from  each  of  these  three  filters :  — 

[Parts  per  100,000.] 


Ammonia. 


Free. 


Albumi- 
noid. 


applied,  .  , 

Effloent  from  Filter  No.  71, 
Bfflnent  from  Filter  No.  72, 
Effluent  from  Filter  No.  73, 


NrrROosN  as  — 


Chlorine. 


43.00 
44.90 
30.81 
43.41 


Nitrates. 


Ozycen 

Ck)n- 
sumed. 


40.60 

10.13 

10.67 

8.62 


Bacteria 
per  Cubio 

Cen- 
timeter. 


689,200 

437.000 

87,600 
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Removal  of  Arsenic  by  Coke  and  Iron.  —  Methods  for  removing  the 
arsenic  from  this  tannery  sewage  were  studied,  and  it  was  found,  as 
stated  previously,  that  by  passing  the  sewage  through  a  filter  or  strainer 
of  coke  breeze  it  was  quite  thoroughly  freed  from  arsenic.  This  removal 
was  due  probably  to  the  presence  of  iron  in  the  coke,  since  the  same  result 
was  accomplished  by  passing  the  sewage  through  iron  filings  or  tur;iings. 

Average  Amount  of  Arsenic   (Js20.i)   in  Entire  and  Supernatant  Sewage, 

and  Effluent  from  Coke  Strainer, 

[Parts  per  100,000.] 

Entire  tannery  sewage, 8.5447 

Supernatant  tannery  sewage, 1.6757 

Effluent  from  coke  strainer, 0.0823 

Generally  speaking,  the  effluent  from  the  coke  strainer  was  free  from 
arsenic,  but  occasionally,  if  an  excessive  amount  was  applied  and  if  the 
strainer  was  overworked,  some  arsenic  would  pass  through.  Examination 
of  the  coke  proved  that  a  large  percentage  of  the  arsenic  was  retained  in 
the  upper  few  inches  of  the  strainer.  For  example,  a  small  strainer  con- 
taining 2  feet  in  depth  of  coke  breeze  was  fiooded  each  day  for  two  weeks 
with  this  sewage.  The  effluent  examined  each  day  was  found  to  be  free 
from  arsenic.  On  October  15  the  coke  itself  was  examined,  with  the  fol- 
lowing results :  — 

Arsenic  as  A820s. 

[Parts  per  100.000.] 

Upper  4  inches  of  coke, 36.40 

Middle  4  inches  of  coke, 6.60 

Lower  4  inches  of  coke, 0.20 

The  investigations  upon  the  wastes  from  this  tannery  are  fully  described 
in  the  report  of  the  Board  for  1896,  pp.  431-433 ;  and  in  the  report  for 
1897,  pp.  396  and  397. 

Tannery  C. 

In  1900  an  application  was  received  by  the  Board  from  a  tannery,  asking 
advice  as  regards  the  improvement  of  its  wastes  and  stating  that  for  years 
a  system  of  settling  basins  had  been  maintained  at  considerable  expense. 
The  following  conditions  were  found  to  obtain  at  this  tannery :  the  chief 
waste  liquors  were  those  from  the  processes  of  wool-scouring,  skin-wash- 
ing, tanning,  dyeing  and  the  drainage  from  the  water-closets  used  by  about 
300  employees,  all  of  these  wastes  passing  to  the  settling  basins.  The 
water  used  in  the  last  bowl  of  the  wool-scouring  machine  was  discharged 
into  a  stream  in  wet  weather,  but  when  the  flow  was  small  this  water  was 
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used  for  skin-washing.  The  wool  after  being  scoured  was  rinsed  in  rinsing 
machines,  which  used  a  great  quantity  of  water,  —  about  500,000  gallons 
per  day.  The  most  objectionable  waste  was  the  drainage  from  the  glue- 
stock  washer.  This  was  a  cylindrical  tank  17  feet  in  diameter,  located  in 
the  floor  of  the  slcin-washing  room,  but  at  so  low  an  elevation  that  it 
could  not  be  connected  with  the  main  drain  leading  to  the  settling  basins. 
The  waste  from  the  process  of  glue-stock  washing  amounted  to  about 
22,000  gallons  a  day,  and  contained  lime  and  dirt  from  the  skins,  and, 
on  alternate  days,  sulphuric  acid.  Measurements  of  the  flow  of  sewage 
and  also  of  the  water  flowing  out  of  the  settling  basins  were  made,  the 
amounts  of  the  latter  being  on  four  different  days,  —  namely,  October  8, 
November  12,  November  22  and  November  25,  —  322,000,  400,000,  370,- 
000  and  350,000  gallons,  respectively. 

Two  small  sand  filters,  each  containing  5  feet  in  depth  of  sand  of  an 
effective  size  of  0.24  millimeter,  were  put  into  operation.  The  waste 
liquor  resulting  from  the  preparation  of  hides  for  tanning  was  applied  to 
Filter  No.  1,  and  to  Filter  No.  2  the  waste  liquor  from  certain  processes 
necessary  in  tanning  hides,  together  with  considerable  wool-scouring 
liquor.  Both  filters  were  continued  in  operation  for  three  months  at  a 
rate  of  63,000  gallons  per  acre  daily,  producing  well-purified  effluents 
with  but  little  odor,  the  results  thus  showing  that  the  sewage  from  both 
drains  at  the  tannery  could  be  purified  easily  upon  sand  filters.  Following 
this,  the  sewage  from  both  drains  was  applied  to  Filter  No.  1  at  an  average 
rate  of  83,500  gallons  per  acre  daily  for  two  months.  By  mixing  these 
sewages  and  applying  both  to  one  filter  the  effluent  was  caused  to  be 
considerably  higher  in  color,  and  nitrification  became  more  active  after  the 
application  of  the  mixed  sewage  than  before. 

From  1901  to  1904  the  waste  from  this  tannery  increased  materially, 
434,000  gallons  being  the  daily  volume  at  the  time  measurements  were 
made  during  the  latter  year.  The  quantity  of  wet  sludge  removed  by  the 
crude  settling  tanks  at  the  tannery  in  1901  was  estimated  to  be  about  3,700 
cubic  feet,  and  better  settling  basins  would  probably  have  removed  a  larger 
quantity. 

Experiments  made  at  Lawrence  in  1904  indicated,  in  confirmation  of 
earlier  experiments  with  this  waste,  that  it  might  be  practicable  to  purify 
this  tannery  sewage  upon  sand  filters  operated  at  a  rate  as  great  as  80,000 
gallons  per  acre  daily. 

In  September,  1907,  further  investigations  of  the  wastes  from  this  tan- 
nery were  carried  on  at  the  experiment  station,  and  filters  were  again  put 
into  operation,  to  which  were  applied  the  wastes  from  the  outlets  of  the 
settling  tanks.  The  process  of  tanning  at  the  works  at  this  time  was  found 
to  be  about  as  follows :  the  hides  were  first  steamed  and  soaked  in  order  to 
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make  them  soft,  then  the  inside  of  the  skin  was  painted  over  its  entire 
surface  with  a  decoction  containing  arsenic.  The  skins  were  then  folded 
with  the  painted  surface  inside  and  allowed  to  remain  over  night  in  a 
warm  atmosphere  and  "  sweated.'*  The  arsenic  so  affected  the  hide  that 
the  hair  could  be  easily  removed.  The  skins  were  then  washed.  The 
waste  water  contained  practically  all  the  arsenic,  but  this  was  mixed 
with  the  entire  volume  of  waste  liquors  which  flowed  from  the  tannery. 
It  was  suspected  that  the  arsenic  in  the  waste  liquors  might  prevent 
nitrification  and  therefore  good  purification  by  filtration. 

A  filter  (No.  332),  containing  4  feet  in  depth  of  sand  of  an  effective 
size  of  0.25  millimeter,  was  put  into  operation  at  a  rate  of  75,000  gal- 
lons per  acre  daily.  The  waste  as  received  at  the  station  was  applied 
until  November,  when  the  effluent  of  the  contact  filter  (No.  334),  con- 
structed of  2  feet  in  depth  of  coke  breeze  and  iron  turnings  (1  part  of 
iron  to  9  parts  of  coke),  was  applied  to  it.  This  filter  was  operated  with 
the  waste  as  received  at  a  rate  of  250,000  gallons  per  acre  daily,  two 
hours'  contact  being  allowed.  Nitrification  did  not  occur  to  any  great 
extent  in  the  sand  filter  until  the  effluent  of  the  contact  filter  was 
applied.  The  beginning  of  nitrification  at  this  time  was  probably  a 
coincidence,  however,  as  other  experiments  seemed  to  show  that  nitrifi- 
cation would  have  started  without  the  preliminary  treatment  in  the 
contact  filter.  Nitrites,  furthermore,  had  been  very  high  in  the  effluent 
of  the  sand  filter  at  times  previous  to  the  application  of  the  effluent  of 
the  contact  filter.  The  amount  of  arsenic  in  the  waste  liquors  was  not 
large,  the  average  in  many  samples  examined  being  only  0.13  part  per 
100,000,  and  of  this,  the  contact  filter  removed  practically  54  per  cent. 

Another  filter  (No.  333)  was  started  in*  November,  1907,  of  the  same 
size  and  depth  of  sand  as  the  filter  just  mentioned.  It  was  operated  at 
a  rate  of  75,000  gallons  per  acre  daily  at  first  and  then  at  100,000  gal- 
lons per  acre  daily,  the  dose  applied  to  this  filter  being  equal  parts  of 
Lawrence  sewage  and  tannery  waste.  Nitrification  was  active  until  the 
rate  was  changed,  when  it  became  much  poorer.  In  addition  to  these 
filters,  a  sand  filter  (No.  335)  was  operated  with  Lawrence  sewage  to 
which  arsenic  was  added.  The  sewage  at  first  contained  0.01  of  a  part 
of  arsenic  and  the  amount  was  increased  each  week  until  the  arsenic 
ai)plied  equaled  50  parts  per  100,000.  The  effluent  from  the  filter 
.  contained  about  6  per  cent,  of  the  arsenic  in  the  applied  sewage.  The 
following  February  the  sand  from  the  surface  of  the  filter  contained  1.2 
parts  arsenic  per  100,000,  and  sand  at  a  depth  of  6  inches,  0.6  part 
arsenic. 

The  following  table  gives  the  average  analysis  of  the  effluent  from  each 
of  these  four  filters :  — 
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Average  Analysis  of  Effluent  from  Filter  No.  332. 

[Parts  per  100,000.1 


Ammohia. 

NiTROOElf  A«  — 

Oxyge^ 

" 

Color. 

Free. 

Albumi- 
noid. 

Nitntce. 

Nitritee.    1 

Con-       1    Areenie. 
eiuned. 

Hardneee. 

.17 

3.2524      '          .0735 

2.31 

.5732 

.51 

.03 

18.5 

Average  Anaiysis  of  Effluent  from  Filter  No.  S33. 

.11 

3.6720 

.0760 

0.06       1        .0778 

.45 

.01 

15.0 

Average  Analysis  of  Effluent  from  Filter  No.  334. 

- 

2.6781 

1 
1.5631      1 

1 

0.06 

.0478 

8.58                 .06 

1 

24.7 

Average  Analysis  of  Effluent  from  Filter  No.  335.     * 

tParts  per  100,000.1 


AimoivxA. 

1 

1                  1 
Chlorine. 

1 

NZTBOOEN  Afl  — 

1 
Oxygen 

Con- 
■umed. 

Ars] 
Applied. 

ENXC. 

Hard- 
neee. 

OdIot. 

t;v^        Albiimi- 
'™**     j     noid. 

Nitrates. 

Nitritee. 

1 

Effluent.  1 

.10 

.3841 

.0871 

11.80    ' 

1 

5.58 

.0014 

.26 

1 

.33 

.02 

1 

-4).2 

Prom  the  above  experiments  it  seemed  probable  that  good  sand  filters 
receiving  the  sewage  from  the  outlet  of  the  settling  tanks  at  the  tannery 
would,  if  operated  at  reasonable  rates,  produce  good  nitrification  even 
with  considerable  arsenic  in  this  waste,  but  that  some  arsenic  would 
accumulate  in  the  upper  layers  of  the  sand ;  that  it  would  be  best  to  pass 
the  sewage,  after  sedimentation,  through  filters  of  coke  breeze  for 
partial  purification  and  for  the  removal  of  a  considerable  percentage  of 
arsenic  before  passing  the  sewage  to  sand  filters. 

During  1909  filters  were  again  operated  with  waste  from  this  tannery. 
The  first  filter,  containing  V/2  feet  in  depth  of  sand,  was  operated  at  rates 
varying  from  50,000  to  150,000  gallons  per  acre  daily,  producing  an 
effluent  which  was  odorless  and  but  slightly  turbid. 

A  Trickling  Filter  receiving  Tannery  Sewage.  —  A  second  filter, 
containing  6  feet  in  depth  of  broken  stone,  wa&  started  in  May,  1909, 
and  was  operated  at  rates  varying^  from  500,000  to  1,500,000  gallons  per 
acre  daily,  and  a  well-nitrified,  stable  and  practically  odorless  effluent 
resulted.     The  supernatant  liquor  after  a  short  period  of  standing  was 


350 


STATE  BOARD  OF  HEALTH. 


[Pub.  Doc. 


clear,  and  the  sediment  was  as  stable  as  the  characteristic  sediment  of 
all  good  trickling  filters.  The  average  analysis  of  the  eflfluent  from  this 
filter  was  as  follows :  — 

[Parts  per  100.000.] 


Ammonia. 

NiTBOGBN  AS  — 

Oxygen 
Consumed. 

Cobr. 

xreo« 

Albuminoid. 

Nitrates. 

Nitrites. 

1.18 

1.48 

.30 

2.M 

.085 

4.27 

In  June  the  effluent  from  this  filter  was  applied  to  a  sand  filter  3^  feet 
in  depth  and  operated  at  a  rate  of  150,000  gallons  per  acre  daily.  This 
latter  filter  produced  an  effluent  with  the  following  average  analysis :  — 


[Parts  per  100.000.) 


Ammonia. 

NlTBOOBN  AB  — 

Ozysen 
Consumed. 

Color. 

Free. 

Albuminoid. 

Nitrates. 

Nitrites. 

0.61 

0.48 

.10 

3.60 

.029 

0.02 

All  these  filters  were  kept  in  operation  without  difficulty  and  were 
in  good  condition  at  the  end  of  the  experiment.  The  matter  in  sus- 
pension separated  more  easily  in  warm  weather  than  during  the  colder 
portion  of  the  year,  but  during  the  entire  period  of  operation  the  filters 
did  not  cease  to  give  good  nitrification. 


Waste  Liquors  from  Scouring  and  Washing  Wool. 

The  liquor  resulting  from  scouring  and  washing  wool  by  the  old- 
fashioned  methods,  which  are  still  quite  common  in  Massachusetts  mills, 
is  large  in  volume  and  exceedingly  rich  in  mineral  and  organic  matters, 
both  in  solution  and  suspension,  and  of  a  nature  not  readily  acted  upon 
by  the  bacterial  agencies  of  putrefaction,  decomposition  and  nitrification. 
Since  1895  studies  have  been  made  by  the  Board  of  the  wastes  from  a 
number  of  large  plants  where  this  work  is  carried  on.  Many  measure- 
ments of  the  volume  of  water  used  per  gallon  of  wool  scoured  and 
washed  have  been  made,  and  also  many  estimates  of  the  amount  of  dirt 
contained  in  these  liquors.  Some  of  these  measurements  follow.  The 
differences  are  due  either  to  the  varying  quality  of  wool  washed  or  to 
variations  in  the  manner  of  operation,  depending  upon  the  degree  of 
cleanliness  required  of  the  wool. 
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Plant  Xo.  1,  —  Sixty-seven  thousand  gallons  of  water  per  day  used  per 
42.000  pounds  of  wool  scoured;  2,144  pounds  of  solid  matter  discharged  in 
each  12,000  gallons  of  waste ;  1.6  gallons  of  water  per  pound  of  wool  scoured. 

Plant  A'o.  2.  —  Seventy-three  hundred  gallons  of  water  per  day  used  per 
23,300  pounds  of  wool  scoured,  or  3.2  pounds  per  gallon  of  water;  7,415 
pounds  of  solid  matter  per  12,000  gallons  of  waste. 

Plant  Xo,  3.  —  Twenty  thousand  gallons  of  water  per  day  used ;  9,281 
pounds  of  solid  matter  per  12,000  gallons  of  waste. 

Plant  Xo.  Jf..  —  Thirty-seven  thousand  gallons  of  water  per  day  used  per 
10,000  pounds  of  wool  scoured,  or  3.7  gallons  per  pound  of  wool;  54  gallons 
of  water  per  pound  of  wool  used  in  addition  for  washing  the  wool  after  scour- 
ing; 4^00  pounds  of  solid  matter  per  12,000  gallons  of  waste. 

Plant  Xo,  5.  —  Sixty-eight  gallons  of  water  used  per  pound  of  wool  scoured 
and  washed;  25,000,000  pounds  of  wool  scoured  per  year. 

Plant  Xo.  6.  —  One  hundred  and  fourteen  thousand  pounds  of  wool  scoured 
per  day ;  0.56  of  a  gallon  of  water  used  per  pound  of  wool  scoured. 

Filtration. 

Experiments  in  1895,  1896  and  1897  on  the  filtration  of  various 
wool  wastes  all  resulted  in  failure  when  wool  liquor  alone  was  applied 
to  tlie  filter.  This  was  to  be  expected  owing  to  the  general  character  of 
the  wastes.  Only  when  these  wastes  were  mixed  with  large  volumes  of 
domestic  sewage  could  they  be  successfully  treated  by  intermittent  filtra- 
tion. When  applied  directly  to  sand  or  coke  filters  these  wastes  quickly 
clogged  the  surface,  and  the  effluent  did  not  differ  in  its  general  character 
from  the  applied  waste.  When  clarified  by  various  chemicals  the  liquor 
passed  through  the  filters  readily,  but  still  remained  practically  un- 
changed. In  fact,  when  applied  in  any  considerable  volume  to  a  filter 
which  was  receiving  domestic  sewage,  and  which  was  in  a  state  of  active 
nitrification,  it  quickly  checked  this  action.  Filtration  results  were  as 
follows :  — 

Filter  Xo.  61.  —  This  filter  was  /4oooo  of  ^^  acre  in  area,  and  con- 
tained over  the  usual  underdrains  60  inches  in  depth  of  sand  of  an 
effective  size  of  0.25  millimeter.  The  waste  liquor  from  scouring  wool 
wa.s  applied  at  an  average  rate  of  17,000  gallons  per  acre  daily.  The  re- 
sults showed  that  while, this  liquor  could  be  filtered  through  sand  at 
this  rate  and  a  large  percentage  of  its  organic  matters  removed,  yet  the 
filter  was  operated  with  difficulty,  owing  to  constant  clogging,  and  a 
removal  of  the  surface  layers  of  sand  was  necessary  repeatedly. 
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Average  Analysis  of  Liquor  applied  to  Filter  No.  61. 

[Pkrta  per  100,000.| 


Ammonia. 

I 

Chlorine. 

1 

1              NiTBOOBK  AB  — 

Oxygen 
Consumed. 

Bacteria  per 

Free. 

Albumiooid. 

Nitrates. 

Nitrites. 

Cubic 
Centimeter. 

17.30 

43.10 

60.13 

.0000 

.0000 

232.00 

- 

Average  Analysis  ^ 

5/  Effluent  from  Filter  No.  61. 

27.80 

8.30 

47.00 

.2800 

.0000 

90.00 

80.000,000 

Filters  Nos.  VI.  and  VII.  —  Filter  No.  VI.  contained  60  inches  in 
depth  of  sand  of  an  effective  size  of  0.35  millimeter,  and  Filter  No.  VII. 
contained  the  same  depth  of  coke  breeze.  To  these  two  filters  the  efflu- 
ent from  Filter  No.  61  was  applied  at  an  average  rate  of  50,000  gallons 
per  acre  daily.  Each  filter  disposed  of  the  applied  liquor  readily,  but  it 
passed  through  the  5  feet  of  filtering  material  with  very  little  or  no 
change. 

Average  Analysis  of  Effluent  from  Filter  No.  VI. 

(Parts  per  100.000.] 


AMMOmA. 

1 

Chlorine. 
72.23 

NZTBOOBN  AS  — 

Oxycen 
Consumed. 

Bacteria  per 

Free. 

Albuminoid. 

Nitrates. 

Nitrites. 

Cubic 
Centimeter. 

10.68 

7.90 

.2280 

.0012 

76.80 

728.000 

Average  Analysis  of  Effluent  from  Filter  No.  VII. 


21.17 


8.39 


54.00 


.2200 


.0260 


76.10 


472.000 


Filter  No.  VIII .  —  This  filter  contained  5  feet  in  depth  of  sand  of 
an  effective  size  of  0.25  millimeter,  and  to  it  was  applied  the  supernatant 
liquor  resulting  from  removing  much  fat  and  dirt  from  the  strong  waste 
wool-scouring  liquor  when  using  calcium  chloride  as  a  precipitant.  This 
treatment  with  calcium  chloride  gave  an  almost  complete  clarification  of 
the  liquor,  and  its  strength  after  treatment,  estimated  by  albuminoid 
ammonia  determinations,  was  about  the  same  as  that  of  the  effluent  from 
Filter  No.  61.  Filter  No.  VIII.  disposed  of  this  clarified  liquor  readily 
at  an  average  rate  of  100,000  gallons  per  acre  daily,  but  it  passed  through 
5  feet  of  sand  with  very  little  change. 
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Average  Analysis  of  Effluent  from  Filter  No.  VIIl. 

IParto  par  100,000.] 


Ammonia. 

Nitrogen  as  — 

Oxygen 
Consumed. 

1 

Bacteria  per 

Free.         Albuminoid. 

Chloriiie. 

1     Nitrates. 

Nitrites. 

Cubic 
Centimeter. 

11.19 

«.M 

65.00                 .1510                 .0958 

1 

53.63 

720,000 

Analyses  of  Waste  Liquor  from  a  Second  Plant,  —  Some  complete 
analyses  of  waste  liquor  from  a  plant  at  which  the  liquor  was  more 
dilute  than  at  Plant  No.  1  resulted  as  follows :  — 


Ancilyaes  of  Wool-scouring  Liquor. 

[Parts  per  100,000.] 


Wl 

Ammonia. 

Chlorine. 

1 

RkBIDUIb  mm  j!<VAjru«AXiu«. 

Free. 

ALBUMINOID. 

Oxygen 
Con- 

Total. 

Loss  on 
Ignition. 

Fixed. 

Total. 

In  Solu- 
tion. 

In  Sus- 
pension. 

sumed. 

1.488 
1.096 

718 
1.103 

770 
503 

10.27 
6.10 

6.76 
12.07 

5.88 

6.19 

25.56 

120.0 
136.0 

Filtration  of  Waste  Wool  Liquors  from  a  Third  and  Fourth  Plant, — 
An  experiment  was  made  upon  the  filtration  of  the  entire  waste  flowing 
from  a  third  plant,  this  waste  including  not  only  the  liquor  from  scouring 
but  also  that  from  washing  and  rinsing.  The  filter  contained  4^  feet 
in  depth  of  sand  of  an  effective  size  of  0.23  millimeter,  but  the  waste 
passed  through  without  nitrification.  Afterwards,  a  small  portion  of  city 
sewage,  about  one-fifth  of  the  total  volume  of  liquor  applied  to  the  filter, 
was  added  to  the  waste;  nitrification  became  quickly  established  and  the 
character  of  the  effluent  became  much  improved.  It  was  possible  to 
operate  this  filter  at  a  rate  exceeding  200,000  gallons  per  acre  daily  and 
still  obtain  a  well-oxidized  effluent.  It  was  continued  in  operation  for 
two  years;  then  waste-scouring  and  washing  liquor  from  a  different 
establishment  was  mixed  with  the  sewage  and  applied.  It  was  still 
successful  in  causing  purification.  During  the  first  three  months  of  1898 
the  filter  was  operated  at  a  rate  of  400,000  gallons  per  acre  daily,  the 
average  analysis  of  the  applied  liquor  and  of  the  effluent  being  as 
follows :  — 
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Average  AfMlyais  of  Applied  Liquor. 
tParts  per  V»fit».] 


Ammonia. 

Chlorine. 

NlTBOGSN  AS  — 

Ozycen 
Oonsumed. 

Free. 

Albuminoid. 

Nitrates. 

Nitrites. 

1.06 

.65 

4.75 

- 

- 

3.06 

Average  Andlysie  of  Effluent. 


0.44 


.03 


4.88 


1.00 


0.40 


After  this,  the  applied  liquor  was  so  changed  that  the  mixture  con- 
sisted of  a  strong  scouring  liquor  mixed  with  city  sewage,  in  the  pro- 
portion of  1  part  liquor  to  17  parts  sewage,  and  the  rate  of  operation  of 
the  filter  was  reduced  to  55,600  gallons  per  acre  daily.  The  average 
analyses  of  the  liquor  applied  to  and  of  the  effluent  from  this  filter  during 
the  ensuing  four  months  follow :  — 

[Parts  per  100,000.] 


Ammonia. 

Chlorine. 

NiTBOOKM  AS  — 

Oxygen 

Free. 

Albumi- 
noid. 

Nitrates. 

Nitrites. 

Consumed. 

Applied  liquor,  . 
Effluent,     .... 

4.10 
2.37 

2.15 
1.02 

0.76 

0.61 

1 

.67 

.0660 

10.62 
12.50 

It  will  be  seen  that  the  character  of  the  effluent  of  the  filter  deteriorated 
very  decidedly  during  this  period,  although  it  was  clear  and  almost 
colorless. 

Application  of  Rotted  Wool-Liquor.  —  During  this  period  a  sand 
filter  of  the  same  depth  and  grade  of  sand  as  the  filter  just  mentioned 
was  in  operation.  It  received  the  same  grade  of  mixed  liquor  at  the  same 
rate,  but  before  application  the  mixture  was  allowed  to  stand  forty-eight 
hours  for  anaerobic  bacterial  or  rotting  action  to  occur.  The  effluent  from 
this  filter  was  of  a  much  better  character,  showing  that  the  bacterial 
action  which  took  place  before  application,  like  that  which  occurs  in  a 
septic  tank,  broke  down  the  organic  matter  of  the  wool  waste  to  such  a 
degree  that  it  was  more  easily  nitrified. 


No.  34.] 


DISPOSAL  OF  FACTORY  WASTES. 


355 


Effluent  from  Filter  receiving  Sotted  Liquor. 

[Farta  p«r  lOOAW.l 


AimoiaA. 

Ohlorine. 

NXTSOaKN  AB  — 

OxytfiD. 
Oonflumed. 

Free. 

Albuminoid. 

NitratM. 

Nitrites. 

.oeM 

.1134 

7.80 

8.75 

.0076 

1.60 

Sedimentation, 

When  wool-scouring  liquors  are  allowed  to  run  into  settling  tanks,  a 
considerable  portion  of  the  matter  in  suspension,  such  as  sand,  mineral 
matter,  etc.,  washed  from  the  wool,  settles  out.  It  is  probably  true, 
judging  from  our  experiments,  that  in  no  case  will  more  than  30  per 
cent,  of  the  organic  matter  in  suspension  settle  out  within  any  reasonable 
length  of  time.  Generally  the  percentage  is  not  as  large  as  this,  inas- 
much as  the  soapy  and  fatty  matters  present  have  a  tendency  to  float  and 
to  hold  up  other  matters  in  suspension. 


Chemical  Precipitation. 

In  the  experimental  treatment  of  these  wool  wastes  about  all  the 
common  precipitants  were  used,  such  as  lime,  ferric  sulphate,  ferric 
sulphate  and  lime,  iron  alum,  aluminimi  sulphate,  ferrous  sulphate, 
ferric  chloride,  calcium  chloride,  etc.  In  all  these  experiments  it  was 
shown  that  a  large  amount  of  precipitant  was  needed  to  cause  any 
coagulation  whatever.  Varying  amounts  of  alum  up  to  30,000  pounds 
per  million  gallons  often  had  little  effect,  and  the  same  can  be  said  of 
the  addition  of  ferric  sulphate.  When  ferric  sulphate  and  lime  were 
both  added  the  amount  necessary  to  cause  a  fair  coagulation  and  pre- 
cipitation was  somewhat  less.  Treatment  of  some  of  these  wastes  with 
sulphate  of  alumina,  at  the  rate  of  50,000  pounds  per  million  gallons, 
caufied  no  precipitation  beyond  that  given  by  sedimentation  alone.  With 
ferrous  sulphate  and  ferric  chloride  some  precipitation  could  be  obtained 
by  using  15,000  pounds  per  million  gallons.  Calcium  chloride  was  more 
efficient  than  any  of  the  other  precipitants,  but  at  least  from  10,000  to 
20,000  pounds  per  million  gallons  had  to  be  used  with  a  strong  liquor. 
In  the  use  of  this  precipitant  the  filtrate  after  precipitation  was  generally 
almost  odorless. 

The  failure  of  precipitants  to  cause  any  satisfactory  coagulation  and 
precipitation  of  wool-scouring  liquor,  except  when  added  in  excessive 
amounts,  is  due  to  a  number  of  causes.     Inasmuch  as  the  amount  of 
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organic  and  mineral  matter  present  in  the  liquor  ie  often  from  one  hun- 
dred to  three  hundred  times  as  great  as  is  seen  in  ordinary  domestic 
sewage,  the  necessity  for  an  excessive  use  of  precipitants  is  to  be  expected. 
There  is,  too,  the  difficulty  due  to  the  large  amount  of  dirt.  Much  of  the 
fatty  matter  in  the  liquor,  furthermore,  is  in  a  state  of  semi-emulsion, 
and  lighter  than  the  water  in  which  it  is  held;  hence,  any  coagulation 
tends  to  gather  this  matter  into  masses  containing  a  smaller  percentage 
of  water  than  before  coagulation,  and  this  coagulum,  by  reason  of  its 
buoyancy,  carries  some  of  the  precipitants  to  the  surface  instead  of  being 
carried  down  by  them.  The  experience  at  Lawrence  has  been  similar  to 
that  at  other  places  in  the  purification  of  such  liquors  by  precipitation. 
At  Bradford,  Eng.,  the  center  of  the  English  woolen  trade,  where  it  is 
calculated  that  8  per  cent,  by  volume  of  the  sewage  of  the  city  comes  from 
wool-washing  establishments,  it  has  been  shown  that  from  nine  to  twelve 
times  as  much  precipitant  is  needed  when  treating  week-day  sewage  as 
when  treating  Sunday  sewage,  free  from  this  waste. 

Straining  through  Coke  and  Cinders. 

Experiments  have  shown  that  a  considerable  clarification  can  be  ob- 
tained by  passing  these  liquors  to  beds  of  coke  or  cinders;  in  fact,  if  the 
liquor  is  to  be  considered  a  sewage,  and  passed  into  the  sewers  of  a  town 
or  city,  the  most  successful  method  of  treatment  is  undoubtedly  by  the 
combination  of  settling  tanks  and  coke  strainers,  the  mixture  of  the  clar- 
ified effluent  with  the  domestic  sewage  being  passed  to  an  ordinary  filter 
bed. 

At  a  fourth  factory  the  liquors  came  from  the  processes  of  scouring 
wool,  washing  yam,  cloth-washing  and  dyeing,  and  the  total  volume 
amounted  to  30,500  gallons  per  day,  divided  as  follows:  21,000  gallons 
from  wool-scouring,  2,100  from  yarn-washing,  400  from  cloth-washing 
and  7,000  from  dyeing. 

Add  Treatment. 

Many  examinations  and  experiments  were  made  at  the  station  with 
these  liquojs,  and  it  was  estimated  from  the  analyses  that  the  organic 
matter  in  them  was  equal  to  that  in  200,000  gallons  of  domestic  sewage 
such  as  flowed  to  the  area  to  which  it  was  proposed  to  pass  these  wastes. 
It  was  found  that  only  about  20  per  cent,  of  the  organic  matter  in  sus- 
pension would  settle  out  in  tweniy-four  hours;  that  the  use  of  25,000 
pounds  of  sulphuric  acid  per  million  gallons  of  liquor  treated  caused 
good  coagulation  of  the  fatty  matters  and  left  the  organic  matter  in  such 
a  condition  that  it  could  be  filtered  or  strained  easily,  leaving  a  clear 
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liquor.  It  was  decided  that  if  these  wastes  were  passed  through  settling 
and  acid  treatment  tanks  they  would  then  be  sufficiently  purified  or 
freed  from  organic  matters  to  pass  the  town  sewers.  The  experiments 
showed  that  in  this  way  about  70  per  cent,  of  the  organic  matter  and  90 
per  cent,  of  the  fats  present  would  be  removed,  and  that  by  further  treat- 
ment upon  coke  or  sand  strainers  the  removal  of  fatty  matters  would 
approximate  99  per  cent.  At  many  places  abroad  and  at  several  places 
in  this  country  —  two  in  Massachusetts  —  this  sludge  is  further  treated 
in  heated  filter  presses,  to  extract  the  grease.  Grease  extracted  in  this 
way  in  Massachusetts  can  be  sold  ordinarily  for  about  2  cents  per  poimd. 

New  Processes, 

Owing  partly  to  the  difficulty  of  treating  this  liquid  like  domestic 
sewage  and  partly  to  the  fact  that  it  contains  a  valuable  amount  of 
grease,  ammonia  and  potash,  many  processes  are  being  tried  abroad  in  the 
hope  that  these  various  bodies  can  be  saved.  The  old  method  of  accom- 
plishing partial  recovery  consists  simply,  as  stated  previously,  in  the 
application  of  sulphuric  acid,  by  which  the  fats  are  to  a  certain  extent 
coagulated  and  removed  by  settling  tanks  and  strainers.  A  method  of 
treatment  said  to  be  used  abroad  for  the  recovery  of  fats,  soap,  etc.,  is 
known  as  the  Taryan  process.  By  this  process  the  liquors  from  wool- 
sscouring,  cloth-washing,  etc.,  after  partial  evaporation  in  a  special  form 
of  evaporator,  have  the  fats  separated  from  the  water  by  means  of  a 
centrifugal  machine.  The  water  after  this  separation  is  evaporated  and 
the  potassium  carbonate  recovered.  The  steam  from  this  evaporation  is 
sometimes  condensed  and  the  distilled  water  thus  produced  used  for 
scouring,  etc. 

At  one  of  the  large  mills  at  Lawrence,  Mass.,  all  the  wool  is  now  treated 
by  a  patented  naphtha  process,  and  it  is  stated  that  about  50,000  pounds 
of  wool  grease  are  saved  each  week.  It  is  also  stated  by  the  mill  authori- 
ties that  the  process  is  a  profitable  one,  and  that  there  is  a  ready  sale  for 
the  grease  produced.  Of  course,  the  naphtha  treatment  removes  only 
fatiy  matters,  etc.,  and  a  large  amount  of  dirt  still  remains  to  be  washed 
from  the  wool.  Grease  extracted  from  the  wool  by  this  naphtha  process 
is  said  to  command  ordinarily  a  price  about  twice  as  great  as  that  pro- 
duced by  acid  treatment. 

The  following  table  shows  the  character  of  the  strong  waste  wool- 
scouring  liquor  from  several  large  woolen  and  worsted  mills  in  Massa- 
chusetts. The  figures  given  on  the  table  are  in  each  case  the  average  of 
many  analyses. 
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Average  Analysis  of  Samples  of  Waste  from  MiU  A. 

IPaita  per  100,000.] 


Total  Rkhiddb. 

LOSB  ON  lONinON. 

Free  Am- 
monia. 

Kjbldahl  Nitrogen. 

Oxygen 

Con- 
sumed. 

Total. 

Db- 
solved. 

Total. 

Dis- 
solved. 

Total. 

In  Solu- 
tion. 

Fats. 

0,554.2 

1 
4,038.2 

7,331.0 

2,446.0 

1 
10.04 

132.6 

65.6 

574.7 

5.186.0 

6,007.0 


Average  Analysis  of  Samples  of  Waste  from  MiU  B, 


3.657.0 


4,010.0 


1,680.0 


3.23 


127.3 


67.2 


813.6 


2,000.0 


Average  Analysis  of  Samples  of  Waste  from  Mill  C. 


21.700.3 


4,750.3 


7,861.3 


2.401.3 


15.73 


220.0 


86.0 


038.3 


4.150.0 


Average  Analysis  of  Samples  of  Waste  from  MiU  D. 


3.014.7 


2,178.0 


2.452.0 


1,183.4 


20.57 


64.7 


34.8 


205.0 


1,666.0 


Woolen  Mill  Wastes. 

The  entire  wastes  from  several  woolen  mills  were  studied  at  the  station, 
with  the  following  results :  — 

Mill  No.  1.  . 

The  wastes  from  this  mill  consisted  of  water  used  in  washing  woolen 
cloth  before  dyeing,  in  dyeing  the  cloth  and  in  washing  the  cloth  after 
dyeing.  The  liquor  from  cloth-washing  was  the  usual  heavy,  soapy  liquid, 
rich  in  organic  matter  and  containing  much  matter  in  suspension.  The 
dyes  used  were  generally  of  the  aniline  and  black  logwood  varieties, 
the  wastes  being,  therefore,  generally  black.  In  washing  the  cloth  after 
dyeing,  a  solution  of  "  black  iron,"  consisting  of  muriatic  acid,  nitric 
acid,  and  copperas,  was  added  to  the  water  in  which  the  cloth  was  washed. 
The  total  volume  of  waste  water  from  this  mill  averaged  from  150,000  to 
200,000  gallons  per  day.  The  average  waste  varied  in  character  ac- 
cording to  the  relative  volumes  of  the  different  wastes  coming  from  the 
mill,  and  was  generally  a  black  and  very  turbid  liquid  containing  a  large 
amount  of  matter  in  suspension.  It  did  not  putrefy,  and  much  of  the 
matter  in  suspension  precipitated  readily.  Experiments  with  chemical 
precipitants  showed  that  from  3,000  to  5,000  pounds  of  lime  per  million 
gallons  of  waste  treated  brought  about  good  coagulation  and  precipita- 
tion, together  with  a  removal  of  most  of  the  coagulating  matter.  The 
use  of  3,600  pounds  of  lime  per  million  gallons  of  liquor  caused  the 
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removal  of  80  per  cent,  of  the  nitrogen  determined  as  albuminoid 
ammonia,  over  90  per  cent,  of  the  matters  determined  by  the  oxygen 
consumed  test,  together  with  about  70  per  cent,  of  the  organic  and  other 
matters  determined  by  loss  on  ignition.  As  the  volume  of  waste  from 
this  mill  was  about  200,000  gallons  daily,  about  700  to  1,000  pounds  of 
lime  would  be  required  if  chemical  precipitation  of  the  waste  was  fol- 
lowed, this  meaning  an  expense  of  about  $2  daily  for  lime. 

Two  small  filters  were  operated  at  the  station:  to  one  (No.  301)  the 
average  waste  was  added  at  a  rate  of  100,000  gallons  per  acre  daily  for 
two  months.  Then  for  two  months  it  was  operated  at  a  rate  of  55,000 
gallons  per  acre  daily  with  the  supernatant  liquor  after  chemical  pre- 
cipitation. The  eflBuent  from  this  filter  was  always  clear,  light  green  in 
color  and  non-putrescible.  The  second  filter  (No.  303)  was  operated  for 
four  months  at  a  rate  of  100,000  gallons  per  acre  daily,  and  received  the 
supernatant  liquor  after  sedimentation  without  chemical  treatment.  This 
filter  also  gave  a  clear,  non-putrescible  effluent,  of  a  quality  fully  as  good 
as  that  receiving  the  waste  after  treatment  with  chemicals.  Each  filter 
was  constructed  of  3  feet  in  depth  of  sand  of  an  effective  size  of  0.28 
millimeter. 

The  average  analyses  of  the  raw  waste,  of  the  waste  applied  to  and 
of  the  effluent  from  each  filter,  together  with  the  percentage  removal  of 
organic  matter,  are  shown  in  the  following  table :  — 


Filter  No.  SOL 


Total 
Residue. 

Total 
Lo08  on^ 

nition. 

AMMOlfflA. 

NiTBOOKN  AB  — 

Ozycen 

Wastb. 

Free. 

Albumi- 
noid. 

Nitrates. 

Nitritee. 

Con- 
sumed. 

Rav, 

Applied. 

Effluent,     . 

Fnoentefe  zamovBl:  — 
Br  pndpttation,    . 

By  neeipitetioD  and 

fittncion. 
Byfittntion.  . 

118.7 
166.4 
121.8 

27 

47.6 

13.1 

8.7 

72 
82 
34 

.1200 
.0747 
.0616 

38 
57 
31 

.8900 
.1340 
.0950 

85 

80 
29 

.07 

.0062 

19.86 
2.90 
1.57 

85 

92 
46 

1 

Filter  No.  303. 


Bnr. 


Bereentace  removal:  — 
B7  preeipitation,    . 

Byjpnecipitation  and 

finzakioii. 
By  fihntion,  . 


118.7 
123.9 
106.3 

11 
15 


47.6 
28.5 
10.4 

40 
78 
64 


.1200 
.1013 
.0211 

16 
82 
79 


.8900 
.2960 
.0751 

67 
92 
75 


.00 


- 

19.86 

- 

11.90 

.0002 

2.37 

- 

40 

- 

88 

- 

80 
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MUl  No.  2. 

The  wastes  from  this  mill  were  of  four  classes :  (1)  liquors  from  wool- 
scouring  processes,  (2)  spent  dye  liquors,  (3)  wash  water,  (4)  waste 
water  from  a  shoddy  mill.  It  was  impossible  to  obtain  an  accurate  esti- 
mate of  the  relative  volumes  of  these  wastes  as  the  mill  buildings  covered 
a  large  area  and  were  built  over  race-ways  connecting  the  pond  on  one 
side  of  the  mills  with  the  river  on  the  other  side.  The  apparatus  in  the 
scouring  department  consisted  of  two  sets  of  4  tanks  each,  one  set 
of  2  tanks  and  6  large  round  kettles  for  carbonizing;  in  the  dye-house 
there  were  33  kettles  for  dyeing  piece-cloth  and  48  kettles  for  dyeing 
wool;  in  the  washing  department  there  were  40  washing  machines,  7 
of  which  were  used  in  the  neutralizing  room;  in  the  shoddy  mill  there 
were  3  beater-engines,  similar  to  those  used  in  paper  mills,  2  shoddy 
scouring-tanks  and  4  acid  tanks.  The  volume  of  waste  resulting  from 
the  apparatus  used  was  about  as  follows :  — 


T 


QAjuoisn,  PBB  Dat. 


Pbocbbs. 


Average. 


urn. 


1. 
4. 


Total. 


100.900 

1.500.400 

1.071.600 

36.400 


8378,800 


201.800 
2,186.400 
2,417,000 

100.600 


4.905.700 


Very  Objectionable  Wastes. 


Average  samples  of  these  wastes  were  sent  to  the  experiment  station  in 
August,  1909.  The  samples  as  received  were  very  highly  colored,  gen- 
erally by  a  blue  dye,  and  contained  a  large  amount  of  organic  and  mineral 
matter  in  solution  and  in  suspension.  The  average  analyses  of  the  waste 
before  and  after  sedimentation  follow :  — 
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Raw  Waste. 

[Parts  pw  100,000.) 


1 

UNfXLTBBfeD. 

1              VtvnnmD, 

' 

Ammonia. 

1 

Free. 

1     " 

ALBITMIKOID. 

Oxygen 
Con- 

Total. 

Loos  on 
Ignition. 

Fixed. 

Total. 

IiOflB  on 
Ignition. 

Fixed. 

Total. 

In 
Solution. 

muned. 

IfiO.O 

60.0 

M.O 

1 

106.0 

30.2 

77.8 

.68 

.80 

.80 

8.U 

M.l 


Settled  Waste. 


29.9  67.2 


.48 


.81 


8.61 


Two  filters,  Nos.  380  and  381,  were  put  into  operation,  receiving  the 
supernatant  waste  after  sedimentation.  No.  380  was  a  trickling  filter 
constructed  of  6  feet  in  depth  of  broken  stone,  and  No.  381  was  con- 
structed of  Sy2  feet  in  depth  of  sand  with  an  effective  size  of  0.26  milli- 
meter. The  trickling  filter  (No.  380)  was  operated  for  seven  weeks  at 
rates  varying  from  500,000  to  750,000  gallons  per  acre  daily.  Its  effluent 
was  found  to  differ  little  in  appearance  and  analysis  from  the  applied 
waste.  Filter  No.  381  was  first  operated  at  a  rate  of  50,000  gallons  per 
acre  daily;  then,  after  a  few  weeks,  at  a  rate  of  150,000  gallons  per  acre 
daily  with  the  effluent  from  Filter  No.  384.  (See  below.)  Operated 
in  this  way.  Filter  No.  381  gave  an  effluent  which  was  always  dear  and 
odorless,  but  more  or  less  colored  by  the  blue  dye  in  the  applied  waste. 
A  large  part  of  the  organic  matter  applied  was  removed  by  the  filter, 
as  is  shown  by  the  following  average  analysis  of  its  effluent :  — 


Average  Analysis  of  Effluent  from  Filter  No.  381. 

[Parti  per  100.000.] 


Ammomia. 

NrraoGKN  AS  — 

Free. 

Albuminoid. 

Nitrates. 

Nitrites. 

Oxygen  Conaumed. 

.3839 

.0703 

.87 

.0002 

1.29 

Filter  No.  384  contained  2  feet  in  depth  of  sand  and  was  operated  at  a 
rate  of  1,500,000  gallons  per  acre  daily.  After  three  weeks^  operation 
the  upper  sand  in  the  filter  became  badly  clogged ;  3  inches  of  sand  were 
removed  and  a  few  days  later  the  rate  was  reduced  to  1,000,000  gallons 
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per  acre  daily.  Subsequently,  when  the  surface  sand  became  again  badly 
clogged,  the  sand  throughout  the  entire  depth  of  the  filter  was  examined, 
which  examination  showed  that  the  clogging  was  confined  practically  to 
the  upper  3  inches,  and  was  due  to  fatty  matters  present  in  the  wastes 
on  account  of  the  addition  to  these  average  wastes  of  those  from  wool- 
scouring.  The  fatty  matters  present  in  the  upper  3  inches  of  sand  aver- 
aged 600  parts  per  100,000.  The  eflBuent  from  the  filter  was  always  clear 
and  odorless,  but  had  considerable  color.  The  average  analysis  of  its 
eflfluent  for  the  two  months  of  its  operation  was  as  follows :  — 

Average  Analysis  of  Effluent  from  Filter  No,  384. 

[Parts  per  100.000.] 


— ■     -       ■                  "1 

Ammonia. 

NiTHOOJBM  AS  — 

Free. 

Albuminoid. 

Nitrates. 

Nitrites. 

1  Oxygen  Coneumed. 

.2347 

.1614 

.03 

.0004            1 

1 

1.88 

The  experiments  with  the  wastes  from  this  mill  indicated  that  they 
could  be  purified  without  any  great  difficulty  to  a  degree  sufficient  to  allow 
their  entrance  into  the  river  without  nuisance,  by  a  sand  filter,  or  strainer, 
operated  at  a  rate  of  500,000  gallons  per  acre  daily,  with  the  production 
of  an  effluent  containing  but  a  small  percentage  of  the  organic  matter  in 
the  original  waste.  The  waste  before  passing  to  such  a  filter  should  have 
passed  through  ample  settling  basins  to  allow  time  for  the  sedimentation 
of  the  large  amount  of  matter  in  suspension,  and  the  waste  from  the  wool- 
scouring  processes  should  have  received  separate  treatment  to  remove  the 
fatty  matters  before  being  mixed  with  the  remaining  wastes  from  the 
mill. 

Mm  No.  3. 

The  wastes  discharged  from  this  mill  came  from  the  processes  of 
washing,  boiling  and  dyeing  heavy  woolen  cloth,  the  total  volume  of 
waste  amounting  to  between  30,000  and  35,000  gallons  daily.  Aniline 
dyes  were  used.  The  process  of  washing  after  dyeing  covered  a  period 
of  from  one  and  one-half  hours  to  two  hours.  The  first  waste  wash- 
water  discharged  was  dirty  and  black,  and  contained  large  quantities 
of  heavy  suspended  matter.  During  the  rest  of  the  washing  period  the 
water  was  much  clearer,  and  contained  but  small  amounts  of  matters 
in  suspension.  The  total  waste  water  from  the  mill  consisted  of  approxi- 
mately 1  part  of  spent  dye  liquor  to  13  parts  of  the  water  from  cloth- 
washing. 
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In  1906  two  filters  were  put  into  operation  at  the  station  to  receive 
this  waste.  Filter  No.  307  contained  3  feet  in  depth  of  sand  of  an  effec- 
tive size  of  0.28  millimeter,  and  was  operated  at  a  rate  of  100,000  gallons 
per  acre  daily  with  the  supernatant  liquor  after  treatment  with  5,000 
pounds  of  lime  and  5,000  pounds  of  copperas  per  million  gallons.  The 
effluent  from  the  filter  was  always  slightly  turbid  and  of  a  light  green 
color,  but  was  non-putrescible.  After  a  few  weeks'  operation  the  rate  of 
this  filter  was  reduced  to  50,000  gallons  per  acre  daily,  with  much  better 
results.  Average  analyses  of  the  waste  before  chemical  treatment,  of  the 
waste  after  chemical  treatment,  and  of  the  effluent  from  the  filter  follow. 

To  Filter  No.  308,  containing  4  feet  in  depth  of  sand  of  an  effective 
size  of  0.25  millimeter,  the  supernatant  liquor  after  sedimentation  only 
was  applied,  first  at  a  rate  of  100,000  gallons  per  acre  daily  and  later 
at  a  rate  of  50,000  gallons  per  acre  daily.  The  effluent  from  this  filter 
was  always  clearer  than  that  of  the  filter  receiving  the  treated  waste,  was 
less  turbid,  had  less  color,  and  was  always  non-putrescible. 

The  average  analyses  of  the  waste  before  sedimentation,  after  sedi- 
mentation and  of  the  effluent  from  the  filter  follow. 

Filter  No.  307. 

[Fkrts  per  100,000.] 


Total 
Residue. 

Total 
Lobs  on 
Isnition. 

1         Ammonia. 

NiTROOBN  AB  — 

1 

Oxygen 

Wastb. 

Free. 

Albumi- 
noid. 

Nitrates. 

Nitrites. 

Con- 
sumed. 

Baw, .... 
Applied.     . 
Effluent,    . 
P«roent«ce  removal,  . 

270.4 
234.8 
176.8 

121.5 
66.0       1 
21.8 
67.4 

.3000 
.4233 
.0354 

2.1000 
0.6700 
0.1465 
78.1 

.10 

.0028 

18.13 
11.13 
1.03 
82.7 

Filter  No.  308. 


Bsw 

270.4 

121.6 

.8900 

2.1000 

— 

- 

18.13 

Applied.     . 

264.5 

111.1 

.3867 

0.9600 

- 

- 

14.20 

Effloent,    . 

147.6 

17.6 

.0128 

0.0775 

.00 

.0001 

1.50 

- 

84.2 

- 

91.8 

- 

- 

89.4 

The  experiments  carried  on  at  Lawrence  indicated  that  the  waste 
water  could  be  satisfactorily  treated  by  means  of  plain  sedimentation 
followed  by  intermittent  filtration  through  3  or  4  feet  of  moderately  fine 
sand,  at  a  rate  not  exceeding  50,000  gallons  per  acre  daily. 
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Mill  No.  4. 

The  wastes  from  this  mill  came  from  the  processes  of  washing  and 
dyeing  cloth  and  dyeing  raw  cotton.  In  cloth-washing  the  cloth  is  first 
saturated  with  soap  in  the  fulling  machines  and  then  washed  for  a  period 
of  from  twenty  to  thirty-five  minutes.  The  total  amount  of  wash-water 
from  this  process  was  between  30,000  and  40,000  gallons  daily.  Prom 
12,000  to  16,000  gallons  of  this  contained  considerable  soap,  the  re- 
mainder being  practically  clear.  The  dyes  used  were  heavy  logwood  and 
aniline  dyes,  and  the  waste  discharged  consisted  of  the  spent  dye  liquor 
together  with  the  rinse  water.  The  total  volume  of  water  from  dyeing 
and  rinsing  amounted  to  about  21,000  gallons  per  day.  The  worst  wastes 
discharged  from  the  mill  consisted  of  from  12,000  to  15,000  gallons  of 
wash-water  used  in  washing  cloth  and  about  12,000  gallons  of  spent  dye 
liquor  per  twenty-four  hours. 

On  Oct.  22,  1906,  a  mixture  of  the  worst  wastes  from  the  mill  was 
applied  after  sedimentation  to  a  filter  (No.  320)  containing  3  feet  in 
depth  of  sand  of  an  effective  size  of  0.25  millimeter,  at  a  rate  of  100,000 
gallons  per  acre  daily.  This  waste  was  very  turbid,  pinkish  in  color,  non- 
putrescible,  and  deposited  only  a  small  amount  of  matter  when  allowed 
to  stand.  Eighty-five  per  cent,  of  the  organic  matter  in  the  applied  waste 
as  shown  by  albuminoid  ammonia  determinations,  and  89  per  cent,  as 
shown  by  the  oxygen  consumed  results,  were  removed  by  the  filter.  The 
effluent  was  clear,  colorless  and  non-putrescible. 

The  average  analyses  showing  these  results  follow :  — 


Average  Analysis  of  Waste  Liquor,  Filter  Effluent  and  Percentage  Removal 

of  Organic  Matter. 

Filter  No.  320. 


Total 
Residue. 

Total 
Loss  on 

nition. 

Ammonia. 

NXTBOOBK  AS  — 

1 
Onnsin 

Cbn- 
sumed. 

WlflTB. 

Ftee. 

1 

Albumi- 
noid. 

Nitrates. 

Nitrites. 

KAWi        .... 

Applied. 

Effluent, 

Peroenta^  removal:  — 
By  sedimentation,     . 

By  sedimentation  and 

filtration. 
By  filtration,     . 

ia2.8 
1S0.6 
115.8 

7 

20 
23 

62.4 
54.6 
12.6 

12 
80 
77 

.1000 
.0700 
.0280 

30 
72 
60 

.5830 
.3400 
.0514 

42 
91 
85 

.01 

.0028 

1 

1 

11.40 
8.47 
0.97 

22 
91 
89 

The  plans  for  the  purification  of  these  wastes  showed  two  sand  filter 
beds  having  a  combined  area  of  half  an  acre,  these  beds  to  be  under- 
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drained  by  tile  pipe  31/^  feet  below  the  surface  of  the  sand.  This  area 
seemed  to  be  ample  for  the  treatment  of  the  waste  liquor  from  this  mill. 
With  a  total  volume  of  30,000  gallons  per  day,  the  rate  of  filtration 
through  these  beds  would  be  60,000  gallons  per  acre  daily,  and  although 
the  amount  of  matter  settling  from  these  wastes  was  slight,  some  pro- 
vision for  sedimentation  seemed  desirable. 

Carpet  Mill  Wastes. 

During  1904,  1905  and  1906  investigations  were  carried  on  by  the 
Board  in  regard  to  the  wastes  at  the  works  of  a  carpet  company.  The 
principal  wastes  were  from  the  processes  of  scouring  wool,  yarn,  etc.,  and 
had  the  general  appearance  and  character  of  such  wastes;  that  is,  they 
were  heavy,  soapy  liquids,  semi-emulsions  of  fat,  dirt  and  soap,  and  con- 
taining a  large  amount  of  solid  matter,  sometimes  2,000  or  3,000  parts 
per  100,000  parts,  or  seventy  to  one  hundred  times  as  much  as  an  ordi- 
nary Massachusetts  domestic  sewage.  They  contained,  also,  an  amount 
of  organic  matter  determined  as  albuminoid  ammonia  often  ten  to  twenty 
times  as  great  as  that  in  average  domestic  sewage,  and  the  organic  matter, 
as  shown  by  the  determination  of  oxygen  consumed,  was  correspondingly 
high. 

Measurements  made  in  1904  of  the  amount  of  waste  from  the  various 
machines  at  the  mill  follow:  — 


SOUSOB  OP  Wu^ffTB. 

Gallons 
per  Day. 

SouRcB  or  Wastb. 

Gallons 
per  Day. 

Strip  mshat,        .... 

Dnim  sheet  tank. 

Sheet  washer  tank, 

Shest  washer  (continuous  flow), 

Hot  washer  and  pasta  barrels,     . 

Wool-soourins  machine. 

BniMsls  dye  tabs, 

Tsm  rinse  boc,    . 

Yam  waaher  No.  I, 

3.850 

353 

270 

14.600 

150 

1,700 

7,460 

10,500 

1,047 

Yarn  washer  No.  2,     .        .        .        . 

Centrifugal  washer,     .... 

Wool-dyeing  machine, 

Brussels  yarn  dye  tubs,  blue  and  black. 

Washing  tank  (continuous  flow), 

Blue  dye  washing  machine. 

Yam  dyers  (three),      .... 

Wool-dyer  machine  (rinsing). 

1,047 
3,000 
2.050 
1.140 
3,270 
13,730 
15.550 
2,050 

Measurements  made  in  1908  showed  the  total  volume  to  he  much  larger 
than  that  of  1904,  but  this  increase  was  due  largely  to  the  use  of  clear 
water  in  the  discharge  pipes  of  the  mill  for  the  purpose  of  flushing.  The 
actual  volume  of  waste  from  the  mill,  not  including  this  fairly  clear 
water,  was  probably  from  110,000  to  114,000  gallons  per  twenty-four 
hours. 
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In  October,  1904,  experiments  were  begun  with  the  wastes  from  this 
plant.  The  waste  dye  liquors  were  densely  colored,  with  green  and  red 
hues  predominating,  and  were  generally  acid.  Mixtures  of  the  various 
wastes,  made  in  proportions  corresponding  to  the  volume  of  each  as  it 
flowed  from  the  mill,  gave  a  liquor  exceedingly  rich  in  organic  matter  and 
of  a  green  color.  This  mixed  liquor  was  alkaline,  owing  to  the  large 
volume  of  wool-scouring  liquor  present,  and  this  was  the  waste  upon 
which  the  experiments  upon  sedimentation,  chemical  precipitation  and 
filtration  were  made.  It  was  found  that  by  allowing  the  mixed  or 
average  waste  liquor  to  stand  for  twenty-four  hours  there  was  removed 
by  sedimentation  about  50  per  cent,  of  the  total  nitrogenous  organic 
matter  present  and  about  60  per  cent,  of  the  total  organic  matter. 
Ordinary  coagulants,  except  in  excessive  and  costly  amounts,  had  com- 
paratively little  effect  on  the  organic  matter  left  after  this  sedimenta- 
tion. Copperas  and  lime,  when  applied  at  the  rate  of  2,500  poimds  of 
each  per  million  gallons  of  liquor,  reduced  the  nitrogenous  matter 
left  in  the  supernatant  liquor  after  sedimentation  about  23  per  cent., 
and  the  total  organic  matter  35  per  cent.  The  same  precipitants,  when 
used  at  the  rate  of  5,000  pounds  per  million  gallons,  reduced  the  nitrog- 
enous matter  34.5  per  cent.,  and  the  total  organic  matter  remaining  50 
per  cent. 

Seven  filters,  constructed  of  different  filtering  materials  were  started 
and  kept  in  operation  for  five  weeks,  for  the  purpose  of  studying  the 
most  suitable  and  eflBcient  method  for  the  filtration  of  these  wastes. 
Three  of  these  were  constructed  of  sand  of  an  effective  size  of  0.33 
millimeter,  and  were  operated  at  rates  varying  from  100,000  to 
500,000  gallons  per  acre  daily.  The  other  four  filters  were  constructed 
of  cinders,  soft  coal,  coke  breeze  and  charcoal,  respectively,  and  each 
was  operated  at  the  rate  of  500,000  gallons,  with  the  exception  of  the 
cinder  filter,  which  was  operated  at  a  rate  of  1,000,000  gallons  per  acre 
daily  with  the  supernatant  Uquor  after  twenty-four  hours'  sedimenta- 
tion of  the  waste.  These  experiments  showed  that  sand  filtration  at  a 
comparatively  low  rate  gave  the  best  purification;  that  by  chemical  pre- 
cipitation followed  by  sand  filtration  at  a  rate  higher  than  that  usual 
with  filters  receiving  the  supernatant  liquor  from  simple  sedimentation 
more  organic  matter  could  be  removed,  but  not  enough  more  to  com- 
pensate for  the  chemicals  used;  that  with  a  cinder  filter  operated  at  a 
1,000,000-gallon  rate  purification  nearly  as  good  could  be  obtained  as 
that  with  the  low-rate  sand  filter,  but  that  excessive  clogging  necessi- 
tated frequent  removal  of  filtering  material;  that  a  coke  breeze  filter  at 
a  500,000-gallon  rate  gave  as  good  results  as  a  cinder  filter  at  a  1,000,- 
000-gallon  rate,  and  nearly  as  good  results  as  the  low-rate  sand  filter; 
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and  that  none  of  the  filters  removed  much  of  the  green  color  of  the 
applied  liquor. 

In  December,  1905,  additional  experiments  were  begun,  and  six  filters 
were  put  into  operation,  receiving  the  supernatant  liquor  after  sedi- 
mentation of  the  entire  waste,  one  being  constructed  of  cinders  and  the 
others  of  sand,  and  these  filters  were  continued  in  operation  for  nearly 
seven  months.  A  filter  constructed  of  18  inches  in  depth  of  cinders 
was  operated  at  a  rate  of  500,000  gallons,  and  its  effluent  was  applied 
to  a  filter  constructed  of  27  inches  in  depth  of  sand  and  operated  at  a 
rate  of  100,000  gallons  per  acre  daily.  This  combination  of  filters  re- 
moved from  the  applied  liquor  62  per  cent,  of  the  nitrogen  deter- 
mined as  albuminoid  ammonia,  62  per  cent,  of  the  organic  nitrogen,  65 
per  cent,  of  the  organic  matter  determined  as  oxygen  consumed,  23  per 
cent,  of  the  total  solids,  and  56  per  cent,  of  the  combustible  solids. 

A  second  combination,  consisting  of  three  sand  filters  of  equal  areas 
and  each  constructed  of  3^  feet  in  depth  of  sand,  was  put  into  operation 
at  the  same  time,  the  supernatant  liquor  after  sedimentation  being 
applied  to  the  first  of  these  sand  filters  at  a  rate  of  100,000  gallons  per 
acre  daily,  the  effluent  from  the  first  filter  to  the  second,  and  the  effluent 
from  the  second  to  the  third.  As  a  result  of  this  experiment  the  per- 
centage removal  of  the  organic  matters,  etc.,  in  the  applied  liquors  was 
as  follows :  — 

Per  Cent,  Removed, 


1 

Ammonia. 

Kpeldahl 
Nitxocen. 

Ozsrgen    ' 
Conaumed. 

1 

Souos. 

Ttltem  No. 

Free. 

r 

Albumi- 
noid. 

Total. 

LoiS. 

Fixed. 

28S. 

2B8  and  294,      . 
3tt,  2M  and  206,       . 

63 
77 
78 

66 

71 
81 

66 
77 
86 

66 
76 
84 

34 
40 
61 

63 
72 
79 

7 

23 
38 

During  the  same  period  a  filter  of  the  same  depth  of  sand,  Filter  No. 
296,  was  operated  at  one-third  the  rate  of  each  of  the  three  filters  just 
described,  namely,  33,300  gallons  per  acre  daily,  this  rate  giving  the 
same  rate  per  unit  of  surface  as  the  combination  just  described.  The 
percentage  removal  of  matter  present  in  the  applied  liquor  was  as  fol- 
lows, and  was  practically  the  same  as  that  of  the  three  filters  operated  at 
higher  rates :  — 
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Filter  No.  296.  —  Per  Cent.  Removed. 


Ammonia. 

1     Kjeldahl 
Nitoogen. 

Oxycen 
Coxuumed. 

I                           Solids. 

Free. 

Albuminoid. 

Total. 

LOSB. 

Fixed. 

76 

78 

84 

82 

1 

46 

72 

80 

The  efHuents  from  all  these  filters,  with  the  exception  of  the  shallow 
cinder  filter,  were  clear  and  generally  green  in  color.  They  were  per- 
fectly stable,  no  putrefaction  ensuing  when  kept  in  the  warm  laboratory 
for  weeks,  although  the  waste  itself  quickly  putrefied.  The  work  done 
by  all  these  filters  improved  steadily,  nitrification  taking  place  in  each  of 
them  during  the  last  two  months  of  operation. 

The  results  of  the  work  carried  on  with  these  wastes  during  the  period 
described  appeared  to  prove  that  an  effluent  of  good  quality  could  be 
obtained  by  the  use  of  settling  tanks  holding  one  day^s  fiow  from  the 
mill,  this  to  be  followed  by  sand  filtration  of  the  supernatant  liquor  at 
a  rate  as  high  as  60,000  gallons  per  acre  daily,  the  sedimentation  remov- 
ing about  50  per  cent,  of  the  total  organic  matter  present  and  filtration 
removing  about  75  per  cent,  of  that  remaining. 


Average  Analyses,  —  Untreated  Waste  Liquor, 

[PBrts  per  lOO.OOO.] 


1 

Ammonia. 

KJeldahl 
Nitro- 
gen. 

rt£Sluufi.               JLiuon  UA  xMatrviuai.' 

1                                          1 

Free. 

AUBUMINOID. 

!  Oxygen 
Chlorine.     Con- 

Total. 

Die-     1 
solved.  1 

Total. 

Dis- 
solved. 

Total. 

Dis- 
solved. 

sumed. 

1 

1 

425.6 

331.0    1 

230.1 

141.8    1 

1.66 

2.S2 

0.86 

4.87 

6.06 

40.S7 

Filter  No.  284.  —  Applied  Waste  Liquor.     (Supernatant  after  Twenty-four 

Hours'  Sedimentation,) 

[Parts  per  100.000.] 


S0UD8. 

Ammonia. 

Kjeldahl 
Nitrogen. 

^s. 

Total.      1       Loss. 

Fixed. 

Free. 

Albumi-    1 
noid. 

AifiS 

Nit^tes.     ciSSSSd. 

i 

200.7 

80.7 

1 

111.0             .6243 

1 

1.0517 

12.56 
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water  No.  28V  — Effluent. 

(Parte  per  100,000.1 


Solids. 

t 

Ammonia. 

1 

Kjeldahl 
Nitrogen. 

1 

Nitrates. 

Oxygen 
Consumed. 

Total.             Loss. 

Fixed. 

Free. 

Album  i- 
Qoid. 

147.1 

42.0              104.2 

.4525 

.4789 

1.1196      ,           .05 

8.24 

Filter  No.  285.*  — Effluent. 


120.9 


18.2 


111.7 


.2145 


.2187 


0.6452 


,17 


3.64 


Filter  No.  293.*  —  Effluent. 


U7.6 


21.3 


116.3 


.5275 


.2455 


0.4338 


.05 


8.82 


118.3 


12.4 


Filter  No.  294.*  — Effluent. 


105.9 


.0911 


1668 


0.2911 


.32 


2.35 


Filter  No.  295.*  — Effluent. 


101.2 


10.4 


90.8 


.0670 


.1126 


0.1853 


.38 


1.77 


Filter  No.  296.*  —  Effluent. 


112.7 


14.1 


98.6 


.1189 


.1312 


0.2036 


.30 


2.17 


*  FHter  No.  284,  started  Dee.  15,  1905.  Contained  IB  inches  in  depth  of  cinders  passing  a  4-inch  mesh 
lad  hdd  baek  by  a  6-incb  mesh.  Rate,  500,000  gallons  per  acre  daily.  January  26  rate  was  decreased 
to  290,000  gallons  per  acre  daily. 

'  FSher  No.  285  contained  27  inches  in  depth  of  sand  of  an  effective  sise  of  0.28  millimeter.  Started 
Dsc.  15, 1005.    Operated  at  a  rate  of  100,000  gallons  per  acre  daily,  receiving  the  effluent  from  Filter  No.  284. 

*  Fflter  No.  203  oontained  3M  foet  in  depth  of  sand  of  an  effective  sise  of  0.28  millimeter.  Started 
luL  29, 1006.  OpecBted  at  a  rate  of  100,000  gallons  per  acre  daily  with  supernatant  liquor  after  twenty- 
km  hoan*  sadimentation. 

*  filter  No.  204  was  a  duplicate  in  construction  of  Filter  No.  293.  Operated  at  a  rate  of  100,000  gallons 
par  soe  dafly  with  the  effluent  from  Filter  No.  293.  * 

*  FHtsr  No.  205  was  a  duplicate  in  construction  of  Filter  No.  293.  Operated  at  a  rate  of  100,000  gallons 
par  aers  daily  with  the  effluent  from  Filter  No.  294. 

'  Filter  No.  206  was  a  duplicate  in  construction  of  Filter  No.  293.  Operated  at  a  rate  of  33,000  gallons 
per  acre  dafly.  receiving  supernatant  waste  after  sedimentation. 
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Waste  Liquors  from  Paper  Mills. 

The  waste  liquors  from  paper  mills  can  be  divided  into  two  groups, 
the  first  including  the  waste  liquors  from  washing  and  preparing  the 
stock,  and  the  second  including  waste  liquors  produced  in  working  this 
stock  up  into  paper.  The  volume  of  the  liquors  from  washing  and  pre- 
paring the  stock  is  much  smaller  than  that  used  in  the  process  of  manu- 
facture, but  it  contains  a  much  larger  percentage  of  organic  matter. 
The  total  volume  of  waste  liquors  discharged  from  a  paper  mill  is 
generally  very  large.  This  volume  in  1895  from  two  plants,  taken  as 
good  examples  of  the  paper-making  industry  in  Massachusetts,  varied  in 
both  cases  between  2,000,000  and  3,000,000  gallons  per  day.  In  one 
plant  there  was  worked  up  yearly  about  5,100  tons  of  a  stock  consisting 
largely  of  old  paper,  but  including  a  considerable  amount  of  old  rope  and 
bagging,  and  also  a  small  amount  of  old  oilcloth.  In  making  this  stock 
into  paper  about  1,000  tons  of  chemicals  and  dyestuffs  were  used  yearly, 
consisting  of  alum,  quicklime,  chloride  of  lime  or  bleach,  soda  ash,  cop- 
peras, china  clay,  caustic  soda,  starch,  aniline  dyes,  bichromate  of  lead,  etc. 
The  second  mill  investigated  as  to  the  volume  of  its  waste  liquor  produced 
about  4,000  tons  of  paper  yearly,  and  used  also  a  very  large  amount  of 
chemicals,  dyestuffs,  etc.  The  waste  liquors  produced  by  boiling  rags  in 
caustic  soda,  caustic  lime,  or  mixtures  of  soda  ash  and  lime,  in  order 
to  free  them  from  grease,  dirt  and  coloring  matter,  are  of  such  composi- 
tion that  it  is  practically  impossible  to  purify  them  by  intermittent 
filtration.  A  sand  filter  operated  at  the  station  in  1895,  to  which  such  a 
liquor  was  applied,  gave  very  poor  results,  and  other  experiments  made 
since  that  date  with  like  liquors  have  resulted  similarly. 

The  following  table  gives  the  average  analysis  of  the  liquor  applied  to 
and  of  the  effluent  from  the  filter  mentioned,  —  Filter  No.  60,  %oooo 
of  an  acre  in  area  and  containing  5  feet  in  depth  of  sand  of  an  effective 
size  of  0.25  millimeter.  It  was  operated  at  the  rate  of  65,000  gallons 
per  acre  daily. 

Average  Analysis  of  Liquor  Applied  to  Filter  No,  60. 

[Farts  per  100.000.] 


Ammonia. 

;     Chlorine. 

NlTROQEK  A8  — 

1 

Oxygen 
Consumed. 

Bacteria  per 

Free. 

Albuminoid. 

Nitxatee. 

Nitritei. 

Cubic 
Centimeter. 

2.30 

5.10 

1 

20.00 

.0000 

.0000 

140.00 

- 

Average  Analysis  of  Effluent  from  Filter  No,  60. 


1.09 


2.29 


12.59 


1050 


.0067 


84.35 


8.002.000 
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Continued  experimentation  made  it  clear  that  the  only  satisfactory 
method  of  treatment  of  the  strong  alkaline  liquor  alone  was  by  evapora- 
tion and  by  recovery  of  chemicals,  and  this  method  is  used  in  many  places 
at  home  and  abroad. 

An  average  analysis  made  in  1895  of  the  mixed  waste  liquors  from  each 
of  the  mills  mentioned  above  resulted  as  follows :  — 


MiU  No.  1. 

[Parts  per  100,000.] 


Solum. 

Ammonia. 

Chlorine. 

Oxygen 
Consumed. 

T»U..              ^»SJ^ 

Free. 

Albuminoid. 

43.00                      20.00 

.0200 

.1500 

1.00 

8.00 

Mill  No.  2. 


51.00 


SI. 00 


.0150    , 


.1500 


1.50 


4.00 


Experiments  made  in  1895  and  1896  showed  that  either  or  both  of 
these  liquors  could  be  passed  through  sand  filters  at  rates  of  from  200,000 
to  400,000  gallons  per  acre  daily,  with  a  clear,  bright  and  well-purified 
effluent  as  a  result.  Little  nitrification  occurred  in  the  sand  filters  re- 
ceiving such  liquor,  and  the  fibrous  matter  in  it,  of  which  the  chief  organic 
pollution  was  composed,  formed  a  mat  over  the  surface  of  the  filter  often 
tenacious  enough  to  hold  together  and  to  be  easily  rolled  up  and  removed. 
The  average  analysis  of  the  effluent  from  a  sand  filter,  containing  4.5  feet 
in  depth  of  sand  of  an  effective  size  of  0.23  millimeter,  which  received 
the  mixed  liquors  of  the  composition  shown  above  and  at  the  rates  men- 
tioned, was  as  follows :  — 

Effluent  from  FUter  No.  77. 

[JhatB  per  100,000.] 


Ammonia. 

Chlorine. 

NiTROOVN  AS  — 

Oxygen 
Consumed. 

Free. 

Albuminoid. 

Nitnttes. 

Nitrites. 

.0066 

.0319 

1.31 

.OOM 

.0024 

.34 

Straining  through  Coke. 

In  order  to  test  the  value  of  coke  as  a  strainer  in  removing  the  im- 
parities from  these  paper  mill  liquors,  a  small  coke  strainer,  %oooo  oi 
an  acre  in  area,  was  kept  in  operation  at  one  of  the  mills  for  a  period  of 
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several  months.  To  this  strainer  liquors  from  all  the  processes  of  wash- 
ing and  manufacture  of  paper  at  the  mill  were  applied,  and  the  rate  of 
operation  varied  from  600,000  to  2,000,000  gallons  per  acre  daily.  It 
gave  a  uniformly  clear,  practically  colorless  effluent,  and  there  was  de- 
posited upon  its  surface  a  large  accumulation  of  dirt,  fibrous  matter, 
etc.,  which  was  rolled  up  from  time  to  time  and  removed.  A  cinder 
strainer  was  equally  efficient. 

A  small  coke  strainer  to  which  these  liquors  were  applied  was  kept 
also  in  operation  at  the  station  for  a  period  of  several  months,  at  the  rate 
of  1,000,000  gallons  per  acre  daily.  The  effluent  of  the  strainer  was  clear, 
almost  colorless  and  contained  little  organic  matter.'  The  average  analy- 
sis during  its  period  of  operation,  when  receiving  the  mixed  liquor,  was  as 
follows :  — 

Effluent  from  Coke  Strainer  No,  77 A, 

[Parts  per  100.000.] 


AliUOMIA. 

Chlorine. 

NZTBOOBN  AB —                     | 

Oxygen 
Consumed. 

Free. 

Albuminoid. 

• 

Nitrates. 

Nitrites. 

.0161 

.0311 

1 

2.10 

1 

!           .0064 

1 

.0019 

.87 

Screening,  Sedimentation  and  Chemical  Precipitation. 

Much  of  the  organic  pollution  in  the  mixed  liquors  is  in  suspension, 
and  is  quite  readily  removed  by  passing  the  liquors  through  fine  wire 
screens.  In  some  mills  a  considerable  portion  of  fine  pulp  which  passes 
through  the  paper  machines  is  saved  in  this  way,  and  it  is  evident  that  a 
large  part  of  the  dirt  in  the  various  wash  waters  can  be  screened  out 
in  the  same  way.  Results  obtained  by  sedimentation  showed  that  about 
30  per  cent,  of  the  total  organic  pollution  could  be  removed  from  the 
waste  liquors  if  they  were  allowed  to  settle  for  one  hour,  but  that  con- 
siderably longer  periods  of  sedimentation  failed  to  give  much  better  re- 
results.  With  precipitants  such  as  ferrous  or  aluminum  sulphate,  in 
the  proportion  of  500  pounds  per  1,000,000  gallons  of  liquor  treated, 
about  45  per  cent,  of  the  organic  matters  was  removed. 


Further  Experiments  with  Wastes  prom  Paper  Mills. 

Ten  y^ars  later,  in  1905  and  1906,  the  waste  liquors  from  the  two  paper 
mills  previously  mentioned  were  again  experimented  with,  and  also  the 
liquors  from  a  third  paper  mill,  with  the  following  results :  — 
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Paper  Mill  A. 

The  stock  employed  at  this  mill  was  made  up  of  old  manilla  and  jute 
rope  and  old  bagging  in  proportions  varying  with  the  quality  of  paper 
produced,  but  averaging  52,000  pounds  of  rope  and  6,000  pounds  of 
bagging  during  each  twenty-four  hours.  The  stock  is  cut  very  fine  and 
dusted,  thereby  losing  much  of  its  dirt.  It  is  then  boiled  about  nine 
hours  in  a  rotary  boiler  under  forty-five  pounds'  steam  pressure,  in  the 
presence  of  large  but  varying  amounts  of  lime  and  soda.  Every  morning 
these  boilers  are  blown  oflf,  the  stock  is  dumped  and  allowed  to  drain. 
In  its  pulpy  condition  the  stock  is  then  put  into  washing  machines  and 
washed  three  to  four  hours.  It  is  bleached  at  the  end  of  the  wash,  if 
necessary,  by  pickling  in  washing  machines  with  bleaching  liquor,  and  is 
then  transferred  to  draining  chambers.  Some  of  the  stock  is  used 
directly  for  paper  after  being  beaten  and  ground,  while  some  receives 
a  second  wash,  and,  after  being  beaten  and  ground,  is  run  up  on  a  paper 
machine. 

The  materials  used  in  this  mill  averaged  at  the  time  of  these  experi- 
ments about  as  follows  per  twenty-four  hours :  — 

52,000  pounds  of  old  manilla  and  jute  rope. 
6,000  pounds  of  old  bagging. 
5,400  pounds  of  lime. 

600  pounds  of  soda  ash. 
1,400  pounds  of  bleaching  powder. 
1,500  pounds  of  white  clay. 

250  gallons  of  sizing  solution,  dyes,  etc. 

The  volumes  of  waste  liquors  from  the  mill  per  day  were  about  as 
follows :  — 

30,000  gallons  of  boiler  waste. 
900,000  gallons  of  water  used  in  washing  the  stock  from  the  boilers. 

75,000  gallons  from  draining  chambers. 
200,000  gallons  from  the  stock  washed  a  second  time. 
500,000  gallons  from  paper  machines. 
150,000  gallons  from  cleaning  the  mechanical  filters. 

The  waste  liquors  were  divided  into  three  classes:  boiler  wastes, 
washing-machine  wastes  and  paper-machine  wastes.  Two  large  settling 
tanks  and  a  number  of  experimental  filters  were  constructed  and  put  into 
operation  at  this  mill  in  July,  1905,  and  the  experiments  were  con- 
tinued until  November,  1906.  Until  Dec.  16,  1905,  the  liquor  experi- 
mented with  was  made  up  of  the  boiler  and  machine  wastes  mixed  in 
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proper  proportions.  The  two  settling  tanks  put  into  operation,  namely 
A  and  B,  were  each  9  feet  in  diameter  at  the  bottom,  8  feet  at  the  top 
and  8%  feet  deep;  and  the  capacity  of  each  was  approximately  3,400 
gallons.  Each  tank  had  three  vertical  partitions  about  1V&  feet  apart, 
stretching  across  the  tank  and  extending  downward  from  the  surface 
of  the  water  about  3  feet,  in  order  to  break  the  current  between  the  inlet 
and  outlet  pipes.  The  outlet  of  each  tank  was  a  siphon  arranged  to 
draw  the  waste  a  short  distance  below  the  surface.  During  the  first 
period  of  operation  of  these  tanks  they  received  mixed  rotary  wastes  and 
washing-machine  wastes,  with  the  result  that  little  sedimentation  oc- 
curred. During  a  period  of  five  months  in  1906,  however,  the  tanks 
received  the  waste  liquor  from  the  washing  machines  only,  and  during 
this  time  they  removed  39  per  cent,  of  the  organic  matter  determined 
as  loss  on  ignition  and  32  per  cent,  determined  as  albuminoid  ammonia. 
The  analyses  of  the  liquor  entering  and  of  the  efSuent  from  these  tanks 
during  this  latter  period  follow:  — 

Tanks  treating  Paper  Mill  Waste.  —  Average  Analyses  and'  Percentage  Removal 

for  the  Months  of  June  to  October ^  inclusive. 

Tank  A, 


Residue. 


Applied  water, 
Effluent.   . 
Peroentace  removal. 


162.06 
06.41 
41.8 


I 
I 


80.91 
68.33 
27.9 


LosB  on 
Ignition. 


81.28 
49.63 
38.9 


I 
I 


37.98 
30.06 
20.8 


Ammonia. 

Albuminoid. 

1 

• 

► 

a 

i 

1 

1 

fo 

^ 

^ 

OQ 

.05531 

.02921 

47.2 » 


.4366 

.2969 

82.1 


.2676 

.1963 

26.6 


.1680 

.0997 

40.7 


Oxygen 
Consumed. 


d 


31.87 
19.89 
37.6 


.■a 


17.06 
12.53 
26.5 


Tank  B,  ^ 

Applied  water, 

144.43 

69.77 

74.33 

82.95 

.Q299> 

.2980 

.1829 

.1095 

29.76 

14.05 

Effluent,   .... 

84.26 

54.97 

44.72 

28.53 

.0104* 

.2433 

.1697 

.0725 

29.08 

19.87 

Percentage  removal, 

41.7 

21.2 

'  39.8 

13.4 

63.2> 

17.0 

7.2 

33.8 

2.3 

-87.9 

1  July  1  to  October  81. 


*  June  to  September  80. 


*  July  1  to  September  30. 


Filters  Nos,  1  and  2.  —  Two  filters,  each  %i7  of  an  acre  in  area,  were 
put  into  operation  in  July,  1905,  and  were  operated  until  November, 
1906.    Filter  No.  1  was  constructed  of  20  inches  in  depth  of  cinders  and 
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Filter  No.  2  of  from  25  to  30  inches  in  depth  of  sand  of  an  effective  size 
of  0.20  millimeter.  Each  filter  received,  until  December,  1905,  the  mix- 
ture of  boiler  and  washing-machine  waste  coming  from  the  settling 
tauks.  After  that  date  each  filter  received  the  waste  liquor  from  the 
washing  machines  after  this  waste  had  passed  through  the  settling 
tanks.  Each  filter  was  operated  intermittently  at  rates  varying  from 
200,000  to  1,000,000  gallons  per  acre  daily,  but  it  became  evident  that 
the  maximum  rate  at  which  they  could  be  operated  with  good  results  was 
from  200,000  to  300,000  gallons  per  acre  daily.  Filter  No.  1  removed 
during  its  period  of  operation  54  per  cent,  of  the  applied  organic  matter 
as  shown  by  the  loss  on  ignition  determinations  and  55  per  cent,  of 
the  nitrogenous  matters  as  shown  by  determinations  of  albuminoid 
ammonia.  Filter  No.  2  removed  59  and  60  per  cent.,  respectively,  of 
the  organic  matter  as  shown  by  similar  determinations.  Each  filter  when 
operated  at  a  reasonable  rate  produced  a  non-putrescible  effluent.  Each 
filter  required  raking  several  times  during  its  period  of  operation,  and 
from  Filter  No.  2,  3  inches  in  depth  of  sand  were  removed  on  Oct.  27, 
1906. 

The  average  analysis  of  the  effluent  from  each  of  these  two  filters 
follows :  — 

Effluent  from  Filter  No,  1, 

{Parts  per  100,000.] 


Total  Lose  on 
Ignition. 

Ammonia. 

1 

'  Ozygen  Consumed 
(TTnfilterod). 

Total  Residue. 

Free. 

Albuminoid. 

76.23 

27.S2 

.0860 

.1620 

8.44 

Effluent  from  Filter  No.  2, 

69.23 

1 

24.23 

1 

.0725 

1 

.1373 

7.66 

Other  filters  also  were  operated  at  this  time,  some  being  constructed  of 
sand  and  others  of  gravel.  The  gravel  filters  were  operated  as  trickling 
filters  at  rates  varying  from  2,000,000  to  4,000,000  gallons  per  acre  daily. 
Filter  No.  1,  as  stated  above,  was  %i7  of  an  acre  in  area  and  constructed 
of  from  18  to  20  inches  in  depth  of  cinders  with  an  effective  size  of  0.20 ; 
Filter  No.  2  was  ^^17  of  an  acre  in  area,  constructed  of  from  25  to  30 
inches  in  depth  of  sand  of  an  effective  size  of  0.20  millimeter;  Filter  No. 
3  was  %75  of  an  acre  in  area  and  contained  30  inches  in  depth  of  fine 
sand  of  an  effective  size  of  0.20  millimeter,  underlaid  with  coarse  gravel ; 
Filter  No.  4  was  a  trickling  filter,  %oooo  ^^  ^^  ^cre  in  area,  and  contained 
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5  feet  in  depth  of  gravel,  all  of  which  had  a  diameter  less  than  33  milli- 
meters and  none  less  than  6  millimeters,  the  effective  size  being  about 
10  millimeters;  Filter  No.  6  was  a  duplicate  of  No.  4;  Filter  No.  8  was 
Koooo  of  ^^  ^cre  in  area  and  constructed  of  20  inches  in  depth  of  fine 
sand  of  an  eJGfective  size  of  0.15  millimeter;  Filter  No.  10  was  %72  of 
an  acre  in  area  and  constructed  of  6  feet  in  depth  of  small  stones  from 
l^-inch  to  3  inches  in  diameter;  and  Filter  No.  11  was  Hoooo  of  an  acre 
in  area  and  constructed  of  8  feet  in  depth  of  coarse  gravel  similar  to 
that  in  Filter  No.  10. 

The  results  obtained  with  most  of  these  smaller  filters,  both  sand  and 
trickling,  were  of  little  value  except  in  a  negative  way.  The  eflBuents 
from  the  trickling  filters  were  generally  putrescible,  and  those  from  the 
shallow  sand  filters,  containing  only  a  few  inches  in  depth  of  sand,  were 
little,  if  any,  better.  The  best  result  was  obtained  from  Filter  No.  8. 
This  filter  was  operated  at  a  rate  of  500,000  gallons  per  acre  daily,  and 
was  dosed  intermittently  during  nine  hours  of  the  day,  being  flooded 
every  half -hour  with  the  effluent  from  Filter  No.  11,  a  filter  operated 
as  a  trickling  filter  at  a  rate  of  2,000,000  gallons  per  acre  daily.  The 
effluent  from  Filter  No.  11  was  always  putrescible,  but  that  from  Filter 
No.  8  was  clear  and  non-putrescible.  Filter  No.  11  was  operated  without 
difficulty  for  six  months  in  1906. 

The  average  analyses  of  the  applied  waste  and  of  the  effluent,  and 
.  flgures  showing  the  percentage  of  purification  of  each  of  these  filters, 
follow :  — 


Average  Analyses  and  Percentage   Removal  for   the  Months   of  June    to 

October,  inclusive. 

Filter  No.  1, 


Total 
Residue. 

Total  Looe 
on  Ignition. 

1 

Ammonia. 

Oxygen 

Consumed. 

(Un- 

filtered). 

1 

1        Free.* 

1 

Albuminoid. 

Applied  water, 

Effluent,         .... 

Peroentace  removal, 

M.41 
46.84 
50.9 

49.63 
16.56 
66.6 

.0292 

.0080 

72.6 

.3578 
.0909       ' 
71.8 

19.89 
4.01 

79.8 

1 

FiUer  No,  $. 

Applied  water, 

Effluent,         .... 

Peroentace  removal. 

95.41 
45.04 
52.8 

1 
49.63 

15.71 

68.3 

.0292 

.0053 

81.8 

1 

.8578        ' 
.0706 
80.3 

19.89 
3.21 
3.21 

• 

»J 

Fuly  to  Octobei 

I 
m 
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Average    Analyses    and   Percentage   Removal  for   the   Months    of    June    to 

October,  inclusive — Concluded. 

FUten  Not.  S  and  4- 


*—                                      -  -       .       .                  .--.,_, 

Total 
Reaidue. 

Total  Loos 
on  Ignition. 

Ammonia. 

^Oxygen  ^ 
Consumed 

(Un- 
filterad). 

Free.i 

1 
Albuminoid. 

Applied  water. 

Effluent,          .... 

Peroentace  removal, 

91.88 
49.38 
46.3 

47.23 
20.27 
67.1 

.0292 

.0106 

63.7 

.2811 

.1401 

60.2 

19.17 
7.91 

68.7 

1 

FUter  No.  6. 

Applied  water, 

EfflueDt,          .... 

Petentace  remoya]. 

91.88 
67.39 
26.7 

47.23 
33.61 
28.8 

.0292 

.0181 

38.0 

.2811 

.1997 

29.0 

19.17 
14.02 
26.9 

FiUer  No.  4- 

Applied  water. 

Effluent,          .... 

Penentace  removal. 

67.39 
49.38 
26.7 

33.61 
20.27 
39.7 

.0181 

.0106 

41.4 

.1997 

.1401 

29.8 

1402 
7.91 
43.6 

FiUer  No.  10. 

Applied  water. 

Effluent.          .... 

Peroentaca  removal, 

86.93 
64.17 
26.2 

47.49 
32.09 
32.4 

.0218 
.0138 

'           36.7 

1 

.2624 

.1926 

26.6 

27.99 
12.67 
54.7 

• 

'iUer  No.  11. 

Applied  water. 

Effluent,          .... 

FMeeotece  removal. 

86.93 
57.83 
33.6 

47.49 
27.42 
42.3 

.0218 

.0147 

32.6 

.2624 

.1822 

30.6 

27.99 
11.96 
67.8 

FiUer  No,  8. 

Applied  water, 

Bfflaent,          .... 

Fffoentace  removal. 

67.83 
39.97 
30.9 

27.42 
14.66 
46.6 

.0147 

1          .0069 

63.1 

.1822 

.0673 

63.1 

11.96 
2.89 
76.8 

>  July  to  October. 
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Paper  Mill  B. 

This  mill  made  approximately  25  tons  of  white  magazine  paper  during 
every  twenty-four  hours.  At  the  time  of  the  experiments  the  stock  used 
consisted  of  prepared  wood  pulp  and  rags,  the  amount  of  rags  varying 
from  5  to  16  per  cent,  of  the  total  stock  used.  But  one  rotary  boiler  was 
used  at  the  mill,  and  this  was  emptied  but  three  or  four  times  a  week, 
making  the  daily  volume  of  boiler  waste  about  1,500  gallons.  Lime  only 
was  used  in  the  boiler,  the  amount  being  about  1,200  pounds  at  each 
charge.  Considerable  bleaching  powder  was  used  at  the  mill,  also  large 
amounts  of  china  clay  and  size,  as  the  product  was  a  high-grade  white 
paper.  The  total  volume  of  waste  water  from  the  washing  machines  was 
about  400,000  gallons  per  day ;  that  from  the  paper  machines  was  much 
larger,  but  was  almost  all  reclaimed,  so  that  its  treatment  did  not  re- 
quire attention. 

An  experimental  plant  was  put  into  operation  in  December,  1905,  con- 
sisting of  one  settling  tank  and  one  filter.  The  first  experiments  were 
made  upon  filtration  of  both  boiler  and  washing-machine  wastes,  but 
they  were  unsuccessful.  After  May  17  the  waste  water  experimented  with 
was  that  from  the  washing  machines  only. 

The  settling  tank  was  5^^  feet  in  diameter  and  5  feet  deep,  holding 
900  gallons,  and  was  similar  to  Tanks  A  and  B  at  the  experimental  plant 
of  Paper  Mill  A.  The  tank  was  so  operated  that  the  time  of  passage 
of  the  waste  liquor  was  approximately  five  hours  during  the  period  from 
December,  1905,  to  September,  1906.  The  rate  of  flow  was  then  so  in- 
creased that  the  waste  took  only  two  and  one-half  hours  to  pass  through 
the  tank.  Analyses  showed  that  this  tank  removed  79  per  cent,  of  the 
total  solid  matter;  75  per  cent,  of  the  organic  matter,  as  shown  by  loss 
on  ignition;  75  per  cent,  of  the  nitrogenous  organic  matters,  deter- 
mined as  albuminoid  ammonia,  and  78  per  cent,  of  the  organic  matters 
determined  by  the  oxygen  consumed  test.  The  tank  was  cleaned  May  17, 
July  7,  September  13  and  October  9.  The  filter  used  was  11  feet  in 
diameter,  or  3^50  of  *^  s-cre  in  area,  and  was  constructed  of  24  inches  in 
depth  of  screened  cinders  with  an  efl!ective  size  of  0.20  millimeter.  It 
received  the  eflBuent  from  the  settling  tank  from  December,  1905,  to 
September,  1906,  at  a  rate  of  900,000  gallons  per  acre  daily.  The  rate 
was  then  increased  to  1,500,000  gallons  per  acre  daily.  The  filter  was 
raked  three  times  during  its  period  of  operation  and  the  material  was 
scraped  from  it  but  once.  This  filter  received  the  washing-machine  waste, 
was  very  efficient  and  gave  an  effluent  that  was  clear,  practically  color- 
less, odorless  and  non-putrescible. 


No.  34.] 


DISPOSAL  OF  FACTORY  WASTES. 


379 


The  average  analyses  bt  the  applied  waste  and  of  the  e£9uent8  from 
both  the  settling  tank  and  filter  follow :  — 


Average  Analysie  of  Waste  Liquor  applied  to  Settling  Tanks. 

[Parte  per  100,000.] 


v« 

LoM  ON  Igni- 

Ammonia. 

OXTQBN  CON- 

RittDUK. 

tion. 

Frw. 

ALBUMINOID. 

aUMBD. 

Total. 

Dto- 
•olved. 

Total. 

aolyed. 

TotaL 

aolved. 

Sus- 
pended. 

Un- 
filtered. 

FUtered. 

200.53 

1M.86 

68.W 

S1.37 

.2813 

.4187 

l.lttO 

.2287 

1 

20.30 

12.29 

Average  Analysis  of  Effluent  from  Settling  Tank. 


41.17 


20.78 


14.60 


10.42 


.0857 


0.3583 


0.4884 


.0667 


4.8« 


8.31 


Average  Analysis  of  Waste  Liquor  applied  to  Filter. 


40.79 


16.01 


.0765 


0.3157 


4.15 


Average  Analysis  of  Effluent  from  Filter. 


26.18 


- 

9.27 

- 

.0580 

0.1312 

- 

- 

1 

1.94 

Conclusions. 

The  experiments  and  investigations  of  the  Board  concerning  the  treat- 
ment of  waste  liquors  from  paper  mills  have  shown  quite  clearly  that  a 
satisfactory  method  of  treatment  is  to  allow  all  the  wastes,  except  perhaps 
those  from  the  rotary  boilers,  to  run  together,  and  then  to  pass  the  liquor 
through  coke  or  similar  strainers  at  a  high  rate.  The  resulting  effluent 
will  be  quite  uniformly  of  good  quality,  and  the  wastes  left  upon  the 
strainers  will  contain  so  much  fiber  as  to  be  held  together  like  matting 
and  easily  removed.  At  filter  plants  where  mechanical  filters  and  coagu- 
lants are  used  for  clarifying  the  water  supply  use  can  be  made  of  the 
wash  water  of  these  filters,  inasmuch  as  they  contain  more  or  less  chem- 
icals, for  partial  purification  of  some  of  the  wastes. 


Waste  Dye  Liquors. 

Early  in  the  history  of  the  station  the  purification  of  sewage  colored 
with  dyestuflfs  was  given  considerable  attention,  and  it  was  found  that 
a  large  proportion  of  the  coloring  matters  in  the  sewages  treated  was 
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removed  by  intermittent  sand  filtration.  Long-continued  application 
of  colored  sewage  to  a  filter,  however,  lessened  its  efficiency  for  removing 
these  colors.  In  the  review  of  the  work  upon  the  purification  of  tannery 
wastes  it  has  been  mentioned  already  that  intermittent  sand  filters  re- 
ceiving these  wastes,  though  highly  colored  oftentimes  with  dyestuflfs, 
removed  practically  all  of  this  color. 

During  1903  much  was  done  upon  methods  for  decolorizing  the  dye- 
house  wastes  from  one  of  the  large  Lawrence  mills.  At  this  mill  about 
62,000  gallons  of  water  were  used  each  day  in  dyeing.  The  total  volume 
of  water  used  for  dyeing  and  washing,  however,  averaged  about  850,000 
gallons  per  day.  Cooling  the  water,  for  example,  in  the  dye  vats  before 
discharging  by  adding  large  volumes  of  cold  water,  etc.,  caused  a  volume 
of  colored  water  much  larger  than  the  62,000  gallons  actually  used  in 
the  dye  vats  to  be  discharged  from  the  mill.  The  dyes  used  varied  greatly, 
but  it  is  probable  that  anilines  and  a  small  amount  of  wood  extracts  were 
the  colors  contributing  most  largely  to  the  wastes  studied.  The  liquors 
were  all  so  highly  colored  that  a  half -gallon  bottle  filled  with  them  would 
scarcely  allow  the  passage  of  light.  There  were  all  colors,  from  red  to 
violet,  but  the  predominating  hue  was  blue-black.  There  was  present, 
furthermore,  considerable  waste  matter  in  suspension,  consisting  largely 
of  pieces  of  yam,  etc. 

Filtration  of  Dye  Liquors. 

Three  filters  —  intermittent  sand,  coke  contact  and  trickling  —  were 
operated  with  this  waste.  Each  filter  was  5  feet  in  depth,  and  the  rates 
were  60,000,  400,000  and  540,000  gallons  per  acre  daily,  respectively. 
These  filters  were  numbered  197,  198  and  199.^  The  sand  fQter,  No. 
197,  was  operated  for  seven  months,  produced  a  clear  effluent  having  a 
pale  yellow  color  and  removed  95  per  cent,  of  the  organic  matter.  Con- 
tact Filter  No.  198,  operated  for  three  months,  removed  the  color  less 
completely,  but  removed  80  per  cent,  of  the  organic  matter.  The  trick- 
ling filter  of  broken  stone,  operated  for  three  months,  reduced  the  color 
even  less  than  the  contact  filter,  and  removed  about  70  per  cent,  of  the 
organic  matter  of  the  wastes  applied. 

The  average  analyses  of  dye  liquor  and  effluents  are  given  in  the  fol- 
lowing table :  — 


>  See  pafes  271-277.  inclusive,  report  for  1903. 
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Average  Analyaes  of  Dye  Liquor  and  Effluents, 

[Put!  per  100,000.1 




Appbabancb. 

Ammonia. 

Chlo- 
rine. 

Ni- 
trates. 

Oxjrgen 

Sedi- 
ment. 

Odor. 

Free. 

Total. 

In  So- 
lution. 

Ck>n- 
sumed. 

Ihre  liquor, 

EiBoant  from  Filter  No.  197, 
Effluent  from  Filter  No.  198, 
Effluent  from  Filter  No.  199, 

Decided. 
None. 
V.  slight, 
y.  alight. 

Strong 

dexteme. 

None. 

y.  Slight.' 

Slight. 

.3285 
.0219 
.2413 
.2608 

.2616 
.0193 
.0672 
.1034 

.1648 

2.68 

1.80 
1.69 

.00 
.29 
.04 
.09 

6.28 
0.41 
1.14 
1.94 

Chemical  Precipitation  of  Dye  Liquors, 

Many  experiments  upon  the  treatment  of  these  wastes  by  chemical 
precipitation  were  made.  The  wastes  treated  were  all  deeply  colored  red, 
blue,  green,  black,  etc.  With  most  of  them  the  best  results  were  obtained 
by  adding  lime  and  ferric  chloride  in  varying  proportions,  the  total 
amount  added  never  being  greater  than  one  ton  per  million  gallons 
treated.  By  this  treatment  practically  all  the  coloring  matters  were  often 
coagulated  and  removed.  Other  precipitants,  such  as  copperas,  iron, 
alum,  etc.,  gave  at  times  good  results,  either  singly  or  in  combination 
with  each  other  or  with  Ume.  The  amount  of  precipitant  required 
varied  greatly,  according  to  the  character  of  the  dye  liquors  treated, 
but  generally  copperas  followed  by  lime  in  amoimts  of  about  one-half 
a  ton  each  per  million  gallons  of  dye  liquor  caused  excellent  coagulation 
and  marked  removal  of  color  and  organic  matter. 

FQiration  of  Clear  Liquor  from  Chemical  Treatment  of  Dye  Wastes, 

Filter  No,  205,  —  This  filter  contained  4  feet  in  depth  of  sand  with 
an  effective  size  of  0.27  millimeter,  over  the  usual  underdrains.  The 
filter  received  supernatant  dye  liquor  from  chemical  treatment  at  the 
rate  of  2,000,000  gallons  per  acre  daily.  It  was  operated  for  six  months, 
and  the  average  analysis  of  its  effluent  was  as  follows :  — 


[F^ts  per  100,000.1 


Ammonia. 

Nitrates. 

Oxygen  Con- 
sumed. 

Color. 

Free. 

Albuminoid. 

F^ydlow, 

.3733 

.0931 

.12 

1.54 
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Filter  No.  2H.  —  This  filter  was  constructed  of  4  feet  in  depth  of  soft 
coal  ashes.  It  received  supernatant  dye  liquor  from  chemical  treatment 
at  a  rate  of  2,000,000  gallons  per  acre  daily.  Its  average  analysis  was 
as  follows :  — 


[Parts  per  100,000.] 


Ammonia. 

NitTatoe. 

Oxygen  Con- 
sumed. 

Color. 

Free. 

Albuminoid. 

Light  srellow, 

.6000 

.1047 

.03 

1.35 

Treatment  of  Sludge  on  Ashes. 

Filter  No.  206.  —  This  filter  was  constructed  of  2  feet  in  depth  of 
soft  coal  ashes.  It  received  the  sludge  from  chemical  treatment  of  the 
dye  liquor  at  a  rate  of  40,000  gallons  per  acre  daily.  The  applied 
liquor  generally  disappeared  in  twenty-four  hours,  so  that  the  filter  was 
ready  to  receive  the  next  day^s  application.  When  the  period  required  for 
disappearance  became  unduly  great,  it  was  necessary  to  remove  the 
sludge,  and  this  was  done  four  times  in  five  months.  The  effluent  from 
the  filter  was  always  clear  and  colorless,  and  it  contained  an  exceptionally 
small  amount  of  the  organic  matter,  as  the  following  average  analysis 
shows :  — 

Average  Analysis  of  Effluent  from  Filter  No.  206. 

[Parte  per  100.000.] 


Color. 

Ammonia. 

NiTBOGBN  AS  — 

Oxygen 
Consumed. 

Turbidity. 

1 

Free. 

i 

Albuminoid. 

Nitrates. 

Nitrites. 

None. 

.05 

.0352 

.0104 

.17 

.0001 

.10 

Table  showing  Average  Percentage  Removal  of  Organic  Matter  from  Dye 

Liquor  by  Various  Treatments. 


Pub  CBirr.  Rbmotbd. 


Albuminoid 
Ammonia. 


Oxygen  Con- 
sumed. 


Chemical  treatment:  — 
Two  hours'  sedimentatbn. 
Sixteen  hours'  sedimentatSon* 

Effluent  from  Filtflr  No.  205.     . 

Effluent  from  Filter  No.  107,     . 


55.9 
04.0 
88.0 
M.O 
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Waste  Liquors  from   Creameries. 

Experiments  were  made  during  1898-99  upon  methods  for  purify- 
ing the  waste  from  creameries.  This  waste  consisted  largely  of  the  water 
used  in  washing  out  cans,  churns  and  other  utensils,  together  with  the 
milk  washed  from  these  cans.  There  was,  of  course,  a  very  large  amount 
of  putrescible  organic  matter  in  this  waste.  A  sample  from  a  creamery, 
supposed  to  represent  the  strongest  waste  liquor  from  that  place,  was 
collected  and  analyzed,  with  the  following  results:  — 


Creamery  Waste. 

[PtfU  per  100,000.] 


SOLXO0. 

AimoNiA. 

> 

Free. 

AXiBVIflirOID. 

Oxygen 
Consumed. 

Total.          ^^;. 

Fixed. 

Total. 

In  Solu- 
tion. 

InSu»- 
poiaion. 

145.0 

130.7 

14.3 

.2120 

4.82 

0.72 

3.90 

61.20 

Owing  to  the  diflBculty  in  obtaining  samples  representing  the  entire 
wastes  from  the  creamery,  it  was  thought  that  experiments  with  mix- 
tures  of  milk  and  water  in  different  proportions  could  be  made  at  the 
experiment  station,  and  that  the  results  could  be  applied  in  the  purifica- 
tion of  the  wastes  from  the  creamery.  The  first  experiment  was  as  fol- 
lows :  — 

A  filter  containing  4  feet  in  depth  of  clean  sand  of  an  effective  size  of 
0.23  millimeter  was  put  into  operation  on  April  11,  1898,  and  received 
a  mixture  containing  at  first  equal  proportions  of  skimmed  milk  and 
water  at  the  rate  of  200,000  gallons  per  acre  daily.  The  strength  of 
this  mixture  was  so  great  that  it  was  applied  to  the  filter  for  two  days 
only.  On  the  third  day  the  rate  was  reduced  to  100,000  gallons  per 
acre  daily,  and  the  liquor  applied  contained  one-third  skimmed  milk 
to  two-thirds  water.  Even  this  mixture  clogged  the  filter  badly,  and  on 
April  22,  2  inches  of  curd  were  removed  from  its  surface  and  the  filter 
was  dug  over  to  a  depth  of  6  inches.  After  this  the  liquor  applied  to 
the  filter  contained  only  one  thirty-fifth  as  much  milk  as  water,  and  its 
analysis  was  as  follows :  — 


kj 
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Applied  Liquor. 
fPuto  per  100,000.1 


Ammonia.                                I 

1 

1 

Bactrais  per  Cubic 
Centimeter. 

Free. 

Albuminoid. 

1      Oxygen  Consumed. 

1.65 

7.67 

42.60 

16.000,000 

The  amount  of  ammonia  found  in  the  mixtures  of  milk  and  water 
and  also  the  amount  of  oxygen  consumed  from  permanganate,  varied 
with  different  samples  of  milk  and  with  the  same  sample  at  different  ages. 
The  skimmed  milk  used  at  first  was  generally  sour  when  applied  to  the 
filter,  and  the  reaction  of  both, the  liquor  applied  and  of  the  effluent  was 
acid.  No  nitrification  took  place  in  the  filter  during  this  period,  and 
the  average  analysis  of  the  effluent  for  each  of  the  two  following  months 
was  as  follows :  — 

Effluent. 

[Parte  per  100,000.] 


• 

Ammonia. 

NXTBOOEK  A8~ 

Oxygen 
Con- 
sumed. 

Bacteria  per 

MOKTH. 

Free. 

Albumi- 
noid. 

Nitrates. 

Nitrites. 

Cubic 
Centimeter. 

IBM. 

April 

May,         .... 

5.20 
15.23 

18.50 
2.72 

.00 
.00 

.0080 
.0040 

217.00 
5.33 

23.000.000 
86,000.000 

Beginning  June  1  the  mixture  of  milk  and  water  was  sweet  at  the 
time  of  application  at  least  half  the  time,  and,  when  sour,  milk  of  lime 
was  added  in  amounts  varying  from  1  to  13  grains  per  gallon,  to  make 
the  liquor  slightly  alkaline.  The  effluent  from  the  filter  did  not  improve, 
however,  and  continued  to  have  a  strong  odor  of  sour  milk  and  an  acid 
reaction.  After  this  for  two  weeks  the  filter  was  flooded  with  water 
daily,  the  rate  being  the  same  as  that  with  the  mixture  of  milk  and  water. 
At  the  end  of  this  period  the  filter  was  again  in  good  condition  and  the 
liquor  was  applied  once  more.  The  effluent  improved  slightly  from  this 
time  on,  and  nitrification  was  at  times  active.  This  activity  continued 
for  a  large  part  of  the  next  two  months,  but  at  times  the  results  were 
still  poor.  The  strength  of  the  applied  liqupr  was,  therefore,  still  further 
reduced,  so  as  to  contain  less  than  1  per  cent,  of  milk,  whereupon  good 
nitrification  began  again  in  the  filter. 

The  effluent  from  the  filter  during  the  first  months  of  operation  had  the 
odor  of  sour  milk,  and  this  odor  persisted  until  the  end  of  October.    As 
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nitrification  became  fairly  constant  in  the  filter,  the  odor  of  the  effluent 
became  much  less  marked,  and  with  the  advent  of  colder  weather  it  was 
distinctly  less  noticeable;  and  during  1899  the  effluent  was  clear,  prac- 
tically colorless  and  without  a  distinguishing  odor. 

At  the  end  of  1898  the  rate  of  operation  of  the  filter  was  reduced  to 
50,000  gallons  per  acre  daily.  The  average  analysis  of  the  liquor  applied 
to  and  of  the  effluent  from  the  filter  during  the  last  three  weeks  of  Decem- 
ber, 1898,  and  the  first  week  of  January,  1899,  was  as  follows :  — 


[Parts  per  100,000.] 


Ammonia. 


Froe. 


Albumi- 
noid. 


Applied  liqtuv. 
Effluent,  . 


.10 
.80 


2.2500 
0.0760 


NrrROOKN  as  — 


Nitrates. 


Nitrites. 


2.70 


.0600 


Ozysen 
Con- 
sumed. 


9.16 
0.38 


Bacteria  per 

Cubio 
Centimeter. 


77,000 


On  Jan.  7,  1899,  the  strength  of  the  applied  liquor  was  practically 
doubled,  but  the  rate  of  application  was  reduced  to  25,000  gallons  per 
acre  daily.  The  average  analysis  of  the  applied  liquor  during  this  period 
was  about  the  same  as  that  of  the  sample  obtained  from  the  creamery 
previously  mentioned.  The  filter  (No.  106)  was  continued  in  operation 
up  to  the  end  of  November,  1899.  Beginning  in  June,  water  at  the 
boiling  point  was  mixed  with  the  milk,  and  it  was  still  at  about  100®  P. 
when  applied  to  the  filter.  This  method  was  pursued  because,  at  the 
creameries,  the  cans,  churns,  etc.,  were  washed  with  boiling  water.  It 
was  desired  to  ascertain  not  only  what  effect  this  treatment  of  the  milk 
as  washed  from  the  utensils  would  have  upon  its  purification  by  the 
bacteria  in  the  filter,  but  also  the  effect  of  high  temperatures  upon  the 
surface  of  the  filter.  Upon  July  10  salt  was  added  to  the  creamery 
waste  applied  to  the  filter  thereby  increasing  the  chlorine  present  to  over 
500  parts.  This  was  done  because  considerable  ice  cream  was  made  at 
the  creamery  during  the  summer  months,  and,  consequently,  the  waste 
contained  a  large  amount  of  salt.  Nitrification  within  the  filter  was  not 
seriously  disturbed  by  any  of  these  changes,  however,  although  the 
amount  of  free  and  albuminoid  ammonia  in  the  effluent  increased 
slightly.  The  filter  continued  to  purify  the  waste  successfully,  as  is 
shown  by  the  following  table,  which  gives  the  average  analysis  of  the 
Uquor  applied  to  and  of  the  effluent  from  the  filter  during  the  latter  part 
of  1899:  — 


386 


STATE  BOARD   OF  HEALTH. 


[Pub.  Doc. 


Creamery  Wastes  applied  to  Filter  No,  106, 

[Parts  per  100»000.] 


Quantity 
Applied. 

Tempera- 
ture 

(Degrees 
F.). 

1 

Ammonia. 

Chlorine. 

1 

208.00 

1 

NiTROOBN  AB  — 

Oxygen 

Con- 
sumed. 

Bacteria 
per  Cubio 

Cen- 
timeter. 

Gallons 

per  Aoro 

Daily. 

1 

Free. 

Albumi- 
noid. 

Nitrates. 

I 
Nitrites. 

26.400 

54 

.2764 

4.9800 

- 

- 

35.82 

- 

Effluent  from  Filter  No,  106. 


61 


.5665 


0.0969 


214.85 


6.61 


.1594 


0.68 


46.400 


The  experiments  with  creamery  wastes  are  described  in  the  report 
of  the  Board  for  1898,  pp,  466-472,  inclusive;  and  in  the  report  for 
1899,  pp.  466-468,  inclusive. 

Binder's  Board  Wastes. 

A  filter  (No.  310)  was  put  into  operation  at  Lawrence  to  which  was 
applied  the  waste  water  from  a  mill  making  binder's  board  from  old 
paper  and  clay.  The  waste  was  very  foul,  contained  much  heavy  sus- 
pended matter  and  the  daily  volume  discharged  from  the  plant  was 
from  250,000  to  300,000  gallons.  The  waste  was  generally  colored 
brown,  and  the  suspended  matter  settled  readily.  The  supernatant 
waste  after  sedimentation  was  applied  at  the  rate  of  200,000  gallons 
per  acre  daily  to  a  filter  containing  4  feet  in  depth  of  sand  of  an  effective 
size  of  0.25  millimeter.  The  waste  putrefied  quickly,  but  the  effluent 
from  the  filter  was  non-putrescible,  fairly  clear  and  practically  odorless. 
Average  analyses  of  the  entire  waste,  of  the  supernatant  liquor  applied 
to  and  of  the  effluent  from  the  filter  follow.  These  analyses  show  that 
the  filter  removed  50,  82  and  81  per  cent,  of  the  organic  matter  in  the 
applied  waste,  as  shown  by  loss  on  ignition,  albuminoid  ammonia  and 
oxygen  consumed  determinations,  respectively. 

FUter  No.  310, 


Total 
Residue. 

Loss  on 
Ignition. 

Ammonia. 

NiTBOOBN  AS  — 

Oxygen 

Wavfb. 

Free. 

Albumi- 
noid. 

Nitrates. 

Nitrites. 

Ck)n- 
Bumed. 

AaW|       .... 

Applied* 

Effluent, 

Percentase  removal:  — 

By  sedimentation. 

By  sedimentation  and 

I*  filtration. 

By  filtration. 

67.9 
32.1 
24.9 

53 

63 
22 

29.4 

16.0 

7.9 

46 

78 
50 

.1800 
.1197 
.0102 

88 

94 
91 

.3550 
.1930 
.0355 

46 

90 
82 

.11 

.0002 

7.20 
8.72 
0.70 

48 

90 

81 
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Yeast  Wastes. 

The  fact  that  the  wastes  from  a  yeast  works  greatly  impaired  the 
efficiency  of  a  sewage-disposal  area  led  to  investigations  as  regards  the 
processes  carried  on  in  making  this  product,  and  to  experiments  upon 
the  waste  liquors  resulting  therefrom.  The  output  of  the  plant  was  ap- 
proximately 50,000  pounds  of  yeast  per  month,  together  with  com- 
paratively small  quantities  of  white  vinegar.  The  total  daily  volume  of 
actual  wastes  was  approximately  16,000  gallons. 

The  raw  stock  used  at  the  works  consisted  of  molasses  and  barley 
malt.  The  molasses,  diluted  with  town  water,  was  mixed  in  certain  pro- 
portions with  a  mash  of  barley  malt  and  water,  the  combined  mixture 
being  stirred  and  heated  in  a  tank,  from  which  it  was  then  drawn  off  into 
a  so-called  fermenting  tank.  After  the  process  of  fermentation,  during 
which  the  liquor  was  cooled  and  the  yeast  settled  out,  most  of  the  su- 
pernatant liquor  was  drawn  off  and  was  either  discharged  directly  into 
the  sewer  by  gravity  or  pumped  into  a  still  and  used  in  the  manufacture 
of  vinegar.  This  liquor,  which  was  called  "  beer,"  was  pumped  into  the 
still  during  less  than  two  days  per  week.  It  was  wasted  at  other  times 
because  of  insufficient  apparatus  to  handle  more  than  two  days'  supply. 
The  distillate  was  stored  in  tanks  and  was  subsequently  filtered  through 
wooden  or  rattan  shavings,  during  which  process  it  became  aerated  and 
changed  from  a  crude  form  of  whiskey  into  white  vinegar.  The  heavy 
residue  in  the  still,  amounting  approximately  to  2,500  gallons,  was  dis- 
charged gradually  during  the  process  of  distillation  directly  into  the 
sewer.  On  the  days  when  vinegar  was  made,  the  still  was  usually  in 
operation  for  a  period  of  from  eight  to  twelve  hours. 

The  yeast  which  settled  out  in  the  fermenting  tank,  together  with  what 
was  left  of  the  beer,  was  pumped  into  two  washers,  where  it  was  diluted 
with  water  and  allowed  to  stand.  After  the  yeast  settled  out  the  super- 
natant liquor,  including  some  of  the  beer,  so  called,  was  discharged  into 
a  cistern  in  the  rear  of  the  building.  This  waste  water  was  called  the 
"primary  wash.''  More  water  was  then  added  to  the  yeast,  and,  after 
another  period  of  settling,  the  supernatant  liquor  or  wash  water,  so 
called,  was  discharged  into  the  cistern.  The  yeast  was  usually  washed 
in  this  manner  at  least  five  times,  —  never  more  than  six  times,  it  was 
claimed. 

The  only  other  waste  waters  resulting  from  the  manufacture  of  the 
yeast  consisted  of  (1)  water  containing  small  amounts  of  lime  which  had 
been  used  in  washing  out  the  tanks,  (2)  press  liquor  and  water  used  in 
washing  the  press  cloths,  (3)  floor  washings,  and  (4)  cooling  water.  In 
addition  to  the  various  liquid  wastes,  there  was  a  small  quantity  of  dry 
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residue  from  the  tank  in  which  the  barley  malt  mash  was  prepared. 
This  was  sold  to  farmers  for  5  cents  a  bushel.  All  of  the  liquid  wastes, 
with  the  exception  of  the  "  beer/^  the  concentrated  liquor  from  the  vine- 
gar still  and  the  cooling  water,  entered  the  cistern;  the  '^beer''  and 
concentrated  liquor  were  discharged  into  the  sewer  and  tlie  cooling  water 
into  the  swamp  east  of  the  factory.  The  quantity  of  the  various  wastes 
was  as  follows :  — 

Gallons  per  Day. 

Yeast  liquor  ("beer"), 3,500 

Heavy  residue  in  vinegar  still,* 2,500 

Primary  wash, 1,500 

First  wash, 2,200 

Second  wash, 2,200 

Third  wash, 2,200 

Fourth  wash, 2,200 

Fifth  wash, 2,200 

Total, 18,500 

In  November,  1908,  samples  of  twQ  classes  of  waste  were  collected 
frequently  and  sent  to  the  experiment  station  for  analysis,  and  several 
small  filters  were  started  with  mixtures  of  these  wastes.  Neither  the 
wastes  from  the  still  nor  those  from  the  yeast  washings  were  of  a 
putrescible  character,  and  that  difficulty  would  be  encountered  in  bac- 
terial purification  of  such  liquids  was  thus  foreshadowed. 

Three  filters  were  put  into  operation,  two  of  them  containing  3^ 
feet  in  depth  of  sand  of  an  effective  size  of  0.25  millimeter  and  the  other 
containing  practically  the  same  depth  of  clinker.  The  first  filter  (No. 
359)  was  operated  at  the  rate  of  25,000  gallons  per  acre  daily,  and  at 
first  received  the  wastes  mixed  in  equal  proportions,  but  after  November 
16  the  proportion  was  1  part  of  still  liquor  to  2  parts  of  yeast  washings, 
and  the  rate  was  increased  to  50,000  gallons  per  acre  daily.  Soon  after 
starting  this  filter  the  wastes  became  acid  on  standing,  and  were  made 
alkaline  with  Ume  before  application  to  the  filter.  This  filter  was 
operated  for  four  months,  but,  with  the  exception  of  some  slight  nitrifi- 
cation at  first,  its  only  action  was  practically  that  of  a  strainer.  By 
the  straining  action  about  50  per  cent,  of  the  organic  matter  was  re- 
moved from  the  applied  waste. 

The  second  filter  (No.  364)  was  started  at  a  rate  of  50,000  gallons  per 
acre  daily,  and  received  a  mixture  of  95  per  cent.  Lawrence  sewage  and 
5  per  cent,  of  the  mixed  waste  from  the  yeast  factory.  After  two  months' 
operation  the  percentage  of  waste  in  the  mixture  was  increased  to  7^^ 

1  Onoe  or  twioe  a  week. 
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per  cent.  This  waste  was  neutralized  with  lime  for  a  time,  hut  after 
February  13  this  addition  of  lime  was  omitted.  After  about  six  weeks' 
operation  the  filter  began  to  nitrify  well  and  the  nitrates  increased  from 
time  to  time.  Attempts  to  increase  in  the  applied  liquor  the  proportion 
of  waste  from  the  factory  above  that  stated  were  followed  on  each  occa- 
sion by  a  very  great  reduction  in  the  nitrification.  The  filter  containing 
3  feet  in  depth  of  clinker  accomplished  practically  no  purification.  In 
a  sand  filter  to  which  this  waste  was  applied  after  mixture  with  septic 
sewage  sludge,  and  after  a  long  period  of  rotting,  nitrification  did  not 
occur,  although  50  per  cent,  of  its  organic  matter  was  removed. 

The  average  analyses  of  the  two  classes  of  wastes  as  taken  at  the 
factory,  of  the  waste  applied  to  and  of  the  effluents  from  the  filters 
described  above  follow :  — 

Average  Analyses, 

OuOet  of  Firtt  Tank  or  StilL 
[Parts  per  100,000.) 


SOUDC 

AimoNXA. 

Kjel- 

dahl 

Nitio- 

cen. 

1 

NXTROGBir 

1 

Oxygwi 
Con- 
sumed. 

Baotaria 

Free. 

▲LBUlCXNOin. 

AS  — 

per 
Cubie 

Total. 

Loot  on 
Ignition. 

Fixed. 

Total. 

In  So- 
lution. 

Ni- 
trates. 

Ni- 
trites. 

Centi- 
meter. 

3199.0 

2462.5 

736.6 

4.37 

80.63 

28.43 

49.83. 

1 

- 

800.7 

Yeaat  WaahingB* 

mA 

650.4 

126.0 

1.18 

6.42 

5.16 

9.88 

1 

- 

- 

142.0 

- 

Waste  Liquor  applied  to  Filter  No.  S69. 

- 

- 

1 

1 

1.80 

12.40 

- 

- 

- 

— 

352.1 

30,010.000 

EfiuerU  from  Filler  No.  969. 

- 

- 

- 

1.80 

6.46 

- 

- 

0.24 

.0213 

150.0 

4.133.500 

Waste  Liquor  applied  to  Filter  No.  364.. 

1 

1 
1 

- 

- 

8.70       1.14 

- 

- 

- 

19.4 

1.656,600 

Effluent  from  Filler  No.  364. 

- 

- 

- 

0.72 

0.19 

- 

- 

1.41 

.0009 

2.46 

109,679 

From  further  experiments  made  at  Lawrence  with  these  wastes  it 
was  determined  that,  by  a  period  of  sedimentation  of  two  hours,  about 
25  per  cent,  of  the  organic  matter  present  in  this  waste  settled  out,  and 
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that  this  amount  was  increased  little,  if  any,  by  longer  periods  of  sed- 
imentation; that  by  sand  filtration,  or  by  straining  of  the  supernatant 
waste  after  sedimentation  at  a  rate  of  100,000  gallons  per  acre  daily, 
between  40  and  50  per  cent,  of  the  remaining  organic  matter  could 
probably  be  removed.  This  was  shown  by  means  of  a  small  sand  filter 
(Xo.  379)  constructed  of  3^  feet  in  depth  of  sand  of  an  effective  size  of 
0.26  millimeter.  The  average  analysis  of  the  waste  applied  to  and  of  the 
effluent  from  this  filter  follow :  — 

Waste  Liquor  applied  to  Filter  No.  379. 

[Puts  per  100.000.] 


Free  Ammonia. 

Albuminoid  Ammonia.                      Oxygen  Consumed. 

1.30 

7.80 

134.00 

Effluent  from  Filter  No.  379. 


0.70  2.00  85.00 


Wastes  fbom  a  Cotton  Batting  Factory. 

The  product  of  this  company  consisted  of  cotton  batting  and  various 
grades  of  cotton  cloth  as  well  as  gauze  and  surgeons'  supplies.  The 
stock  used  was  raw  cotton  and  cotton  cloth  as  it  came  from  the  manu- 
facturer, and  the  processes  carried  on  at  the  mill  consisted  largely  of 
washing,  bleaching  and  dyeing.  The  various  processes  were  found  to 
be  somewhat  as  follows:  the  cloth  or  cotton  was  first  boiled  in  large 
iron  kettles  with  small  amounts  of  ammonium  hydrate,  after  which  it 
was  thoroughly  washed,  there  being  usually  two  distinct  washings. 
After  these  washings  the  goods  were  bleached  with  chloride  of  lime  and 
were  again  thoroughly  washed.  The  stock  was  then  soaked  in  an  acid 
bath  to  neutralize  any  of  the  bleaching  solution  which  might  have  re- 
mained in  the  cloth,  and  was  again  washed  two  or  three  times.  It  was 
finally  boiled  for  a  second  time  with  soap,  and  then  washed  again  two 
or  three  times,  depending  on  whether  the  stock  consisted  of  cloth  or 
cotton.  The  cotton  stock  was  usually  given  a  second  acid  bath  after 
the  second  boiling  just  referred  to,  and  was  then  washed  three  or  four 
times  to  make  sure  that  no  acid  was  left  in  the  goods.  In  addition, 
some  dyeing  was  done,  but  this  portion  of  the  work  was  carried  on  at 
irregular  intervals,  and  the  amount  of  stock  so  treated  was  small. 
Liquid  wastes  resulted  from  practically  all  of  the  processes,  and  the  wash 
waters  and  spent  dye  solutions  were  discharged  directly  into  the  river. 
The  total  daily  amount  of  wastes  discharged  amounted  approximately 
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to  50,000  gallons.  The  worst  wastes  to  be  discharged  directly  into  the 
stream  were  the  water  used  in  boiling  the  stock  with  ammonium  hydrate 
and  that  used  in  boiling  the  stock  for  a  second  time  with  soap.  Measure- 
ments of  the  daily  quantity  of  these  wastes,  made  in  1908,  were  as  fol- 
lows :  — 

Gallons. 

Water  in  which  stock  had  been  boiled  with  ammonium  hydrate,    .        .  3,800 

Water  in  which  stock  had  been  washed  after  being  boiled,      .        .        .  7,600 

Spent  bleaching  solution, 1,000 

Water  used  in  washing  stock  after  it  had  been  bleached,        .        .        .  9,000 

Spent  acid  solution, 1,000 

Wash  waters  used  after  acid  bath, 9,000 

Water  in  which  stock  was  boiled  for  a  second  time  with  soap,      .        .  4,000 

Water  used  in  washing  stock  after  second  boil, 9,000 

Acid  bath  used  on  cotton  stock, 500 

Wash  water  used  after  second  acid  bath  on  cotton  stock,        .                .  6,000 

Total, 50,900 

Spent  dye  liquors  and  wash  waters  amounted  to  from  5,000  to  10,000  gal- 
lons per  day. 

During  1906  samples  of  the  wastes  were  collected  at  the  mill  and  sent 
to  the  experiment  station.  The  strongest  of  the  wastes  (the  first  and 
second  boiling  of  the  stock)  were  mixed  and  applied  to  a  filter  (No. 
311)  constructed  of  3  feet  in  depth  of  sand  of  an  effective  size  of  0.25 
millimeter,  at  a  rate  of  50,000  gallons  per  acre  daily.  On  several  occa- 
sions mixtures  of  all  the  wastes  were  applied  to  this  filter.  By  the  mix- 
ture of  the  strong  wastes  considerable  soap  was  generally  precipitated, 
and  a  fairly  clear,  supernatant  liquor  obtained.  When  the  filter  was 
operated  with  a  mixture  of  the  two  strongest  wastes,  and  with  a  mixture 
of  all  the  wastes,  the  eflBuent  from  the  filter  was  clear,  colorless  and  non- 
putrescible,  and  the  filter  removed  73,  89  and  91  per  cent,  of  the  organic 
matter  in  the  applied  waste,  as  shown  by  loss  on  ignition,  albuminoid 
ammonia  and  oxygen  consumed  results,  respectively.  The  average 
analysis  of  the  waste  as  received,  of  the  waste  applied  to  and  of  the 
eflBuent  from  the  filter  follow:  — 


Total 
Residue.  , 

Total 
Lobs  on 
Ignition. 

Ammonia. 

1 

NiTROOBN  A8~ 

Oxysen 
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Con- 
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RtsWf    .... 
Applied.      .        .        . 
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Percentage  removal,    . 
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27 

eo.6 
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73 
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72 
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r 

.04 
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The  experiments  indicated  that  the  wastes  being  discharged  into  the 
river  could  be  satisfactorily  purified  after  sedimentation  by  filtration 
through  sand  at  a  rate  of  50^000  gallons  per  acre  daily. 

Wastes  prom  Silk  Mills. 

Experiments  were  made  also  upon  the  disposal  and  purification  of 
the  waste  liquors  from  a  silk  mill.  The  daily  volume  of  sewage  or  waste 
liquor  from  this  mill  approximated  2,500,000  gallons.  This  liquor 
varied  much  in  character  at  different  periods  of  the  day  on  account  of 
the  varying  processes  carried  on  in  the  mill,  at  one  time  resembling  in 
appearance  domestic  sewage  and  then  quickly  changing  to  a  bright  blue, 
pink,  crimson  or  other  color,  due  to  the  discharge  of  waste  dye  liquors. 
In  fact,  these  dye  liquors  colored  the  sewage  oftentimes  to  such  an  ex- 
tent that  it  became  nearly  as  highly  colored  as  the  dyes  in  the  dye  vats. 

Besides  this  coloring  matter,  a  very  large  assortment  of  chemicals, 
etc.,  was  used  daily  in  the  mill,  a  list  too  long  to  be  given  here;  but  as 
examples  a  few  are  mentioned  below,  together  with  the  average  amount 
of  each  used  daily:  — 

Pounds. 

Carbonate  of  soda, 124 

Silicate  of  soda, 147 

Ammonia, 52 

Sulphuric  acid, 173 

Acetic  acid, 181 

Nitrate  of  iron, 339 

Bichloride  of  tin, 237 

Sulphate  of  alumina, 60 

Sodium  phosphate, 235 

Glauber's  salt, 88 

Chloride  of  lime, 186 

Logwood, 80 

Dextrine, 1,307 

Vegetable  gum, 91 

Aniline  dyes, 156 

Soap, 2,000 

Muriatic  acid, 115 

Silk  gum,  etc.,  worked  off  the  raw  silk  and  entering  the  sewage,    .        .  1,520 

The  list  prepared  by  the  mill  people  contained  approximately  fifty 
different  substances. 

Experiments  showed  that  the  surfaces  of  sand  filters  became  clogged 
quite  quickly  when  this  liquor  was  applied  to  them,  a  result  due  chiefly 
to  the  starch,  dextrine,  soap,  silk  gum,  etc.,  in  the  sewage.    Experiments 
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were  therefore  made  to  find  methods  of  preliminary  treatment  of  the 
sewage  before  applying  it  to  the  sand  filters.  Three  methods  were  tried, 
namely,  a  septic  tank,  a  coke  strainer  and  a  contact  filter.  After  a  pre- 
liminary experiment,  which  showed  that  the  clogging  matters  conld  be 
removed  by  each  of  these  processes,  good-sized  experimental  tanks  and 
filters  were  put  into  operation  at  the  mill. 

The  septic  tank  and  accompanying  sand  filter  were  of  such  size  and 
capacity  that  the  sewage  applied  to  the  septic  tank  took  twenty-four 
hours  to  pass  through,  and  the  rate  attained  by  the  sand  filter  which 
received  this  sewage  was  200,000  gallons  per  acre  daily.  The  coke  strainer 
was  operated  at  first  at  the  rate  of  1,200,000  gallons  per  acre  daily,  and 
the  contact  filter  at  the  rate  of  1,350,000  gallons  per  acre  daily,  these  rates 
being  nearly  doubled  afterwards.  The  rates  of  the  sand  filters  receiving 
the  sewage  from  the  coke  strainer  and  from  the  contact  filter  varied  from 
150,000  to  225,000  gallons  per  acre  daily. 

These  experiments  showed  that  the  coke  strainer  was  the  most  efficient 
in  removing  the  clogging  matters  from  the  silk  liquor,  that  is,  it  removed 
nearly  76  per  cent,  of  these  matters ;  the  septic  tank  removed  50  per  cent, 
and  the  contact  filter  about  40  per  cent.  In  each  case  the  resulting 
liquor  was  in  good  condition  for  purification  by  sand  filtration  at  the 
rate  stated.  Active  nitrification  in  the  filters  ensued,  and  their  effluents 
in  each  instance  were  generally  quite  low  in  color,  notwithstanding  the 
bright  colors  at  times  of  the  sewage  applied.  In  spite  of  the  large 
amount  and  variety  of  chemicals  allowed  to  run  to  waste  from  the  silk 
mill,  the  sewage  was  never  sterile,  but  contained  generally  at  kast  3,000,- 
000  bacteria  per  cubic  centimeter. 

Wastes  from  the  Manufacture  op  Illuminating  Gas. 

Experiments  were  made  also  upon  the  purification  of  the  wastes  re- 
sulting from  the  manufacture  of  both  coal  and  water  gas.  Taken  as  a 
whole,  the  waste  liquor  was  a  very  turbid,  brownish-black  fiuid,  contain- 
ing considerable  floating  oily  matter  saturated  with  carbonaceous  matters 
in  solution,  —  hydrocarbons,  —  and  having  a  heavy  sediment  of  tar.  It 
was  soon  evident  that  chemical  treatment  would  be  necessary  before 
filtration.  Many  experiments  with  both  lime  and  copperas  as  precipi- 
tants  were  made  on  the  entire  mixed  liquor,  and  also  on  the  separate 
wastes  from  the  water-gas  plant  and  the  coal-gas  plant.  Chemical 
treatment  was  successful  in  coagulating  and  removing  by  sedimentation 
a  large  percentage  of  the  suspended  and  dissolved  matters  in  these 
wastes.  Lime  at  the  rate  of  a  ton  and  one-half  per  million  gallons  was 
effective  generally  with  the  wastes  from  the  water-gas  plant,  but  with  the 
wastes  from  the  coal-gas  plant  more  certain  results  were  obtained  when 


394  STATE   BOARD  OF  HEALTH.  [Pub.  Doc^ 

copperas  was  used  in  combination  with  lime,  in  amounts  averaging 
about  a  ton  to  each  million  gallons  of  liquor  treated.  The  solid  matters 
in  the  untreated  liquor  varied  at  times  from  3,000  to  52,000  parts  per 
100,000  a  large  percentage  of  which  was  loss  on  ignition.  The  total 
solid  matters  after  chemical  treatment  were  generally  less  than  100  parts, 
with  from  20  to  40  parts  loss  on  ignition. 

The  volume  of  wastes  from  the  process  of  making  water  gas  varied 
from  5,000  to  25,000  gallons  per  day,  while  the  volume  of  wastes  from 
the  coal-gas  plant  was  much  less  in  amount. 

A  filter  containing  a  mixture  of  sand  and  coke,  was  operated  at  this 
plant  for  several  months,  taking  all  the  supernatant  liquor  after  treating 
the  entire  water-gas  wastes  with  lime,  sedimentation  and  coke  straining. 
The  time  required  for  chemical  precipitation  and  sedimentation  was 
generally  but  little  over  an  hour.  The  coke  strainers  were  but  a  few  feet 
square,  placed  in  walls,  di\dding  sections  of  the  settling  tank.  The  filter 
was  operated  at  rates  from  500,000  to  2,000,000  gallons  per  acre  daily, 
and  although  the  latter  rate  was  too  great  to  allow  much  change  in  the 
liquor,  still  many  of  the  odors  were  removed  while  it  passed  through  the 
filter.  The  resultant  liquor  was  generally  fairly  clear,  with  little  odor 
and  with  total  solids  and  loss  upon  ignition  low. 

The  experiments  indicated  that  there  should  be  but  little  difficulty  in 
purifying  these  gas  wastes  sufficiently  by  chemical  precipitation  and 
rapid  filtration  or  straining.  Filtration  after  chemical  treatment  at 
rates  up  to  700,000  or  800,000  gallons  per  acre  daily  should  produce  a 
clear  liquoi:  with  little  odor  and  but  a  small  percentage  of  the  original 
polluting  matters.  Aeration  of  this  liquor  before  filtration  aids  ma- 
teriallv  the  removal  of  odors. 

Wastes  prom  a  Finishing  Company. 

The  wastes  from  the  mill  of  this  company  came  from  the  processes  used, 
in  the  bleaching  and  dyeiug  of  cotton  cloth  and  in  the  dyeing  of  skein 
yam.  Khaki  was  treated  to  a  considerable  extent  and  also  some  heavy 
duck  cloth.  The  volume  of  wastes  from  the  bleachery,  or  old  part  of  the 
mill,  figured  from  the  measurements  taken  during  the  summer  of  1909^ 
was  about  140,000  gallons  per  day  of  ten  hours,  although  this  amount 
was  apt  to  vary  considerably.  The  wastes  included  lime-boil  liquor, 
soapy  solutions,  dirty  rinse  waters,  some  acid  wastes  and  rinse  dye  liquor. 
During  a  large  part  of  the  year,  when  the  water  iitthe  stream  was  low> 
the  wastes  from  the  mill  gave  it  an  extremely  dirty  appearance.  Under 
normal  conditions  the  output  of  the  bleachery  was  about  40,000  yards 
of  cloth  per  day. 

A  new  building  was  erected  in  the  spring  of  1909  for  the  dyeing  of 
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skein  yam  and  raw  cotton.  Soon  after,  this  part  of  the  mill  was  put  into 
operation,  and  samples  and  measurements  were  taken  of  the  wastes, 
which  consisted  of  spent  dyes  and  wash  waters.  Between  80  and  90 
per  cent,  of  these  wastes  was  rinse  water  and  was  not  very  objectionable. 
The  wastes  from  this  part  of  the  mill  varied  considerably  in  amount 
from  day  to  day,  depending  upon  the  condition  of  business.  During  the 
summer  of  1909  separate  systems  of  piping  were  laid  under  the  new 
building  for  the  separation  of  the  objectionable  wastes  from  the  rinse 
waters.  The  total  quantity  of  wastes  from  this  part  of  the  mill  when  the 
measurements  were  taken  amounted  to  about  500,000  gallons  per  day 
of  ten  hours,  but  several  changes  made  since  that  time  have  tended  to 
decrease  the  discharge.  At  the  time  investigations  were  made  at  the 
plant  this  department  of  the  factory  was  shut  down. 

Frequent  examinations  were  made  at  the  mill  during  the  summer  of 
1909,  and  samples  were  collected  from  the  bleachery,  or 'older  portion. 
These  samples  were  taken  from  the  various  machines,  and  were  repre* 
sentative,  so  far  as  possible,  of  the  waste  liquor  entering  the  brook.  For 
about  four  and  one-half  months  samples  of  the  wastes  from  this  mill  were 
shipped  to  the  experiment  station  for  analysis.  The  wastes  as  received 
were,  in  a  general  way,  non-putrescible,  very  turbid  and  contained  a 
large  amount  of  flocculent  precipitate.  The  supernatant  liquor  re- 
sulting from  the  settling  of  this  precipitate  was  applied  from  May  29 
to  September  22  to  a  filter  (No.  374)  constructed  of  4i/^  feet  in  depth 
of  sand  of  an  effective  size  of  0.26  millimeter,  at  a  rate  of  50,000  gallons 
per  acre  daily.  The  effluent  from  the  filter  was  invariably  clear,  color- 
less and  non-putrescible,  and  contained  but  a  small  part  of  the  organic 
matter  in  the  applied  waste. 

The  following  table  gives  the  analysis  of  the  waste  as  received  at  the 
station,  of  the  supernatant  waste  applied  to  and  of  the  effluent  from  this 
filter.  It  will  be  seen  that  the  effluent  from  the  filter  contained  only 
about  11  per  cent,  of  the  original  organic  matter  in  the  waste,  as  shown 
by  the  albuminoid  ammonia  determinations,  and  about  15  per  cent,  of 
the  amount  in  tlie  waste  applied.  The  removal  of  carbonaceous  organic 
matter,  as  shown  by  the  oxygen  consumed  determinations,  was  very  great, 
the  effluent  from  the  filter  containing  only  about  4  per  cent,  of  that  in  the 
waste  as  received,  and  10  per  cent,  of  that  in  the  waste  as  applied  to  the 
filter.  The  filter  was  in  good  condition  at  the  end  of  the  experiment  and 
it  was  evident  that  this  waste  could  be  efficiently  purified  by  settling 
tanks  and  sand  filters. 
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Waste  Liquors  from  Dyeing,  Bleaching  and  Mercerizing  Cotton 

Yarn. 

Upon  investigation  at  the  plant  where  these  processes  were  carried  on 
it  was  found  that  the  total  amount  of  waste  water  discharged  was  about 
60,000  gallons  per  twenty-four  hours.  Of  this  total,  about  25,000  gal- 
lons represented  the  worst  of  the  wastes,  namely,  (1)  water  in  which 
the  yam  was  boiled  with  soda  ash;  (3)  spent  heavy  dye  liquor;  (3) 
heavy  rinse  water  from  dyeing;  (4)  hot  rinse  water  after  mercerizing; 
(5)  hot  soap  bath  after  bleaching;  and  (6)  cold  rinse  after  the  soap 
bath.  A  composite  waste,  representing  a  combination  of  these  six 
wastes  in  the  right  proportions,  was  used  in  the  experiments.  Two  filters 
(Nos.  318  and  319)  were  put  into  operation  at  the  station  and  to  them 
the  average  waste  was  applied.  Each  filter  contained  3  feet  in  depth 
of  sand  of  an  effective  size  of  0.25  millimeter  and  was  operated  at  the 
rate  of  50,000  gallons  per  acre  daily,  Filter  No.  318  receiving  the  super- 
natant waste  after  sedimentation  and  Filter  No.  319  the  supernatant 
waste  after  treatment  with  chemical  precipitants.  The  average  waste 
was  brown  in  color,  very  turbid,  and  but  a  small  portion  of  the  matters 
in  suspension  settled  readily.  The  effluent  from  Filter  No.  318  was 
straw-colored  and  had  but  slight  odor.  This  filter  removed  56,  87  and 
90  per  cent,  of  the  organic  matter  in  the  applied  waste,  as  shown  by  loss 
on  ignition,  albuminoid  ammonia  and  oxygen  consumed  determinations, 
respectively.     The  effluent  from  Filter  No.  319  was  of  slightly  better 
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quality  than  that  from  Filter  Xo.  318,  Filter  Xo.  319  removing  69,  87, 
and  89  per  cent.,  respectively,  of  the  organic  matter  in  the  applied  waste, 
as  shown  by  the  determinations  just  mentioned. 

The  average  analyses  of  the  raw  waste,  of  the  waste  applied  to  and 
of  the  eflSuents  from  these  filters  follow:  — 
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466.8 

104.8    * 

.2090 

1.6300 

- 

- 

83.10 

Effluent 

332.4 

46.8 

.1016 

0.2087 

.02 

.oiM  ; 

3.45 

Percentage  removal:  — 

By  filtration.  . 

27 

56 

60 

87 

1 

90 

FUter  No.  319. 


Raw 

Applied 

Effluent,     . 

Percentage  removal:  — 

By  pireoipitation,    . 

By  predpitation  and  fil- 
tration. 
By  filtration,  . 


606.8 

64.6 

.0900 

0.9200    1 

- 

- 

603.6 

49.4 

.1900 

0.6200 

- 

- 

366.1 

16.6 

.0640 

0.0807 

.07 

.0017 

1 

24    i 

. 

1 

33  ; 

- 

- 

28 

76 

40 

92 

- 

- 

28 

60 

72 

87 

- 

1 

18.40 

11.60 

1.27 

37 
93 
80 


Shoddy  Mill  Wastes. 

During  1906  experiments  were  made  upon  wastes  from  a  mill  manu- 
facturing goods  from  rags.  From  60,000  to  70,000  gallons  of  waste 
liquor  were  discharged  from  this  mill  daily.  Processes  for  carbonizing, 
washing  and  dyeing  rags  were  carried  on  at  the  plant,  and  the  wastes 
discharged  were  those  resulting  from  washing  the  rags  after  carboniz- 
ing, and  also  the  spent  dye  liquor  from  dyeing.  Hematine  dyes  were 
used,  and  as  the  amount  of  dyeing  at  the  mill  during  this  year  was  com- 
paratively small,  the  wastes  from  this  process  were  insignificant.  The 
carbonizing  process  consisted  in  treating  the  rags  with  a  solution  of 
sulphuric  acid.  The  waste  water  and  the  wash  water  from  washing  the 
rags  after  carbonizing  were  dirty  and  contained  a  considerable  amount 
of  sulphuric  acid.  From  250  to  1,200  pounds  of  lime  per  million  gal- 
lons of  waste  were  required  to  neutralize  it,  or  about  20  to  100  pounds 
for  the  volume  of  waste  discharged.    The  waste  as  received  at  the  sta- 
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tion  contained  considerable  heavy  black  sediment,  but  the  supernatant 
liquor  was  fairly  clear,  and  the  addition  of  lime  caused  still  further 
clarification.  The  supernatant  waste  after  neutralization  was  applied 
for  two  months  to  a  filter  (No.  302)  containing  3  feet  in  depth  of  sand 
of  an  efifective  size  of  0.28  millimeter,  at  a  rate  of  100,000  gallons  per 
acre  daily.  The  effluent  from  this  filter  was  clear,  colorless,  non-putres- 
cible,  and  nitrification  was  active.  The  average  analyses  of  the  waste 
as  received,  as  applied  to  the  filter  and  of  the  effluent  from  the  filter 
are  given  below,  and  it  will  be  seen  that  by  sedimentation  and  filtration 
75,  88  and  85  per  cent,  of  the  organic  matter  in  the  applied  waste,  as 
shown  by  loss  on  ignition,  albuminoid  ammonia  and  oxygen  consumed 
determinations,  respectively,  was  removed :  — 


Filter  No,  302, 


Total 
Residue. 

Total 
Loss  on 
Ignition. 

Ammonia. 

NrrnoaBN  as  — 

Oxygen 

Waste. 

Free. 

Albumi- 
noid. 

Nitrates. 

Nitrites. 

Ck)n- 
sumed: 

Raw 

Applied 

Effluent 

Percentage  removal:  — 

By  sedimentation,     . 

By  sedimentation  and  fil- 
tration. 
By.filtration,      . 

71.7 
58.6 
61.1 

25 
15 

36.9 

10.1 

9.4 

72 

75 

7 

.6400 
.6226 
.0176 

3 
97 
97 

.4300 
.1298 
.0534 

70 
88 
59 

1.01 

.0419 

4.39 

1.94 

1 

;      0.67 

66 
85 
65 

In  1908  further  experiments  were  carried  on  with  the  wastes  from  this 
mill,  as  it  was  said  that  the  process  by  which  the  stock  was  treated  in 
order  to  remove  cotton,  etc.,  had  been  changed.  In  removing  the  cotton 
two  processes  were  employed  at  this  time;  the  greater  part  of  the  rags, 
however,  were  treated  as  follows:  the  rags  sorted  as  to  color  were  torn 
into  small  pieces  and  soaked  in  a  bath  of  cold  sulphuric  acid  for  about 
three  hours.  The  strength  of  this  bath  varied  from  6  to  9**  Beaume 
for  different  kinds  of  cloth;  that  is,  the  bath  contained  7  to  10  per  cent, 
sulphuric  acid.  The  rags  were  then  removed,  drained  and  partly  dried 
in  a  centrifugal  drier.  The  drying  was  finished  in  steam-heated  vats  at 
about  200®  Fahrenheit,  the  cotton  present  being  carbonized  by  this 
process.  The  driers  were  not  ventilated  and  the  moisture  was  condensed 
on  pipes  in  which  cold  water  circulated.  When  dry,  the  cloth  was  taken 
to  dusters,  by  which  the  carbonized  cotton  was  separated  from  the  wool 
as  a  fine  dust,  to  be  drawn  off  by  a  suction  fan  and  deposited  near  the 
boiler  room  where  it  was  burned.    After  this  the  cloth  was  washed  from 
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fifteen  to  twenty  minutes  in  a  machine  like  a  paper-machine  washer, 
and  carbonate  of  soda  was  stated  to  be  added  in  quantities  sufficient  to 
neutralize  the  acid.  Other  rags  were  treated  by  a  process  in  which  a 
warm  ammonium  chloride  bath  was  used  instead  of  a  bath  of  sulphuric 
acid.  The  rest  of  this  second  process  was  practically  the  same  as  that 
just  described,  except  that  the  washing  was  done  without  the  addition 
of  sodium  carbonate.  Only  a  small  amount  of  the  stock  underwent  this 
second  treatment,  however,  when  it  was  desired  to  keep  a  black  color. 

The  wastes  were  supposed  to  be  neutral  or  slightly  alkaline  on  ac- 
count of  the  addition  of  sodium  carbonate,  but  it  was  soon  evident  that 
the  waste  when  discharged  was  still  generally  acid.  The  waste  as  it 
came  from  the  mill  contained  a  small  amount  of  matter  in  suspension, 
which  settled  very  rapidly,  leaving  a  clear  liquor.  This  clear  liquor  was 
passed  through  a  sand  filter  at  the  experiment  station,  first  at  the  rate 
of  100,000  gallons  per  acre  daily  and  later  at  a  rate  of  150,000  gallons 
per  acre  daily,  with  a  satisfactory,  well-nitrified  effluent  as  a  result. 
Before  application  to  the  filter  the  acid  wastes  were  neutralized  by  the 
addition  of  lime  in  order  to  ensure  good  purification. 

The  following  table  presents  the  average  analysis  of  the  waste  as  it 
came  from  the  works,  after  clarification  by  sedimentation,  and  of  the 
effluent  from  the  filter:  — 


Average  Analysis  of  Raw  Waste,  Waste  applied  to  and  Effluent  from  Filter, 

[Puts  per  100,000.1 


— . _       _ „ 

Color. 

Ammokia. 

Chlorine. 

NlTUOOBN  AS  — 

Oxygen 

Con- 
sumed. 

Hard- 
ness. 

■ijL,^     '  Albumi- 

Nitrates. 

Nitrites. 

Bcv  waste. 

Applied  waste.    .  ' 

1 
Effluent,               .  1 

0.28 

.9483 
.8000 
.0636 

.4087 
.1280 
.0592 

3.16 
3.93 

1.28 

.0022 

3.05 
1.02 
0.79 

12.95 
1.46 

Glue  W>stes. 

Experiments  were  made  during  1908  and  1909  upon  the  wastes  from 
a  glue  factory.  The  stock  used  at  this  plant  was  of  three  kinds,  consist- 
ing of  two  grades  of  salt  stock  (fish  skins,  heads  and  bones)  and  fresh 
fish  heads.  All  three  grades  were  washed  before  use.  After  being  washed, 
the  best  grade  of  salt  stock  was  cooked  in  open  kettles,  while  the  poorer 
grade  of  salt  stock  and  the  fresh  stock  was  heated  with  live  steam  in 
closed  iron  digesters.  The  results  of  the  cooking  in  each  case  consisted 
of  glue  liquor  and  a  solid  residue.  The  glue  liquor  was  evaporated  and 
treated  in  various  ways  to  form  the  finished  product,  while  the  solid 
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residue  was  pressed  and  dried,  being  shipped  finally  in  bags  to  fertilizer 
manufacturers.  The  liquid  wastes  resulting  from  the  various  processes 
amounted  to  about  120,000  gallons  a  day,  divided  as  follows:  (1)  from 
skin  washers;  (2)  from  fresh  fish  cookers;  (3)  from  salt  fish  cookers;  (4) 
floor  washings ;  (5)  condenser  water ;  (6)  purifiers;  and  (7)  the  domestic 
sewage  from  115  operatives.  The  main  sewer  of  the  factory  received  all 
this  waste  at  various  points  and  discharged  it  into  a  brook  below  the 
storage  basin  of  the  plant  for  condenser  water.  These  wastes  were 
putrescent  and  had  strong  and  offensive  odors. 

Two  filters  (Nos.  368  and  370)  were  operated  at  Lawrence  with  the 
waste.  Filter  No.  368  was  constructed  of  4  feet  in  depth  of  sand  of 
an  effective  size  of  0.25  millimeter,  and  received  the  mixed  strong  wastes 
at  a  rate  of  25,000  gallons  per  acre  daily  at  first  and  later  at  a  rate  of 
60,000  gallons  per  acre  daily.  The  effluent  from  this  filter  was  always 
non-putrescible,  clear,  colorless,  odorless;  and  nitrification  was  high; 
but  notwithstanding  high  nitrification  the  free  ammonia  in  the  effluent 
was  also  very  high,  owing  to  the  large  amount  of  nitrogenous  bodies 
present  in  the  applied  waste.  Filter  No.  370  was  operated  as  a  trickling 
filter  and  was  constructed  of  6  feet  in  depth  of  broken  stone  of  the  size 
most  successfully  used  in  trickling  filters  at  the  station,  and  was  operated 
at  a  rate  of  500,000  gallons  per  acre  daily  for  a  month  and  then  at  a  rate 
of  750,000  gallons  per  acre  daily.  Nitrification  began  almost  immediately 
in  this  filter,  and  the  amount  of  nitrates  present  was  as  great  as  that  in 
the  effluent  from  the  sand  filter,  which  was  operated  at  from  one-tenth  to 
one-fifteenth  as  great  a  rate.  The  amount  of  free  ammonia  present, 
however,  in  the  effluent  from  this  filter  was  only  one-half  as  great  as  in 
the  effluent  from  the  sand  filter,  this  result  being  due  largely,  however, 
to  the  fact  that  the  wastes  obtained  from  the  works  were  weaker  during 
the  period  of  operation  of  this  filter  than  during  the  entire  period  of 
operation  of  the  sand  filter.  The  effluent  from  the  trickling  filter  was 
practically  odorless,  stable  and  of  a  character  equalling  in  most  respects 
that  from  trickling  filters  receiving  domestic  sewage. 

The  average  analysis  of  the  waste  liquor  applied  to  and  of  the  effluents 
from  the  two  filters  follow :  — 


Average  AfMlyais  of  Waste  Liquor  applied  to  Filters  Nos.  368  trnd  370. 

(Pftrts  per  100,000.] 


Ammonia. 

NXTROOBN  AM  — 

Oxyg&n. 
Conaumed. 

1 

Baeteriaper 

Color. 

Free. 

Albuminoid. 

Nitrates. 

NiUites. 

Cubic 
Centimetar. 

- 

14.22 

5.59 

- 

- 

8.77 

2.730,000 
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Effluent  from  Sand  Filter  No.  368. 

(Putt  par  100,000.1 


Ammonia. 

NXTBOOXN  AS  — 

Oxygen 
Consumed. 

Baoterisper 

Color. 

Free. 

Albumiooid. 

Nitrates. 

Nitritee. 

Cubic 
Centimeter. 

.86 

12.88 

0.S7 

5.25 

.4896 

0.86 

5.000 

Effluent  from  Trickling  Filter  No.  370. 


.50 


6.M 


0.66 


5.26 


.0498 


3.15 


502.000 


Paint  Mill  Wastes. 

Investigations  in  regard  to  wastes  from  a  paint  factory  were  made 
daring  1902,  1903  and  1904  as  the  result  of  an  application  in  November, 
1902,  from  a  local  board  of  health,  in  which  it  was  stated  that  much  com- 
plaint had  been  made  to  them  concerning  the  contamination  of  a  lake  and 
connecting  brooks  by  the  wastes  from  certain  paint  mills.  The  lake  was 
not  a  source  of  water  supply,  but  ice  was  cut  from  it  in  winter  and  in 
summer  it  was  used  by  the  students  of  a  girls^  college  for  boating  and 
bathing,  the  boat-house,  bath-house  and  swimmiitg-fioat  being  about  250 
yards  from  the  outlet  of  the  brook  into  the  lake.  These  wastes  caused 
the  brook  to  be  badly  colored  oftentimes.  The  lake,  too,  became  colored 
to  some  extent,  and  with  the  wastes  a  large  amount  of  lead  was  carried 
into  these  waters.  Mineral  paint,  so  called,  was  made,  chrome  iron  ore 
being  the  basis.  This  was  mixed  with  lime  or  sodium  carbonate,  or  both, 
and  heated,  and  the  sodium  chromate  formed  was  passed  into  solution. 
This  material  was  then  treated  in  large  tanks  with  lead  acetate  and 
sodium  bichromate,  lead  chromate  being  precipitated,  and  this  yellow  body 
formed  the  main  portion  of  the  paint  shipped  from  the  works.  Sulphuric 
add  was  added  to  the  tanks  at  times  to  vary  the  shade  of  yellow  formed. 
Lead  acetate  was  made  at  the  plant  by  allowing  acetic  acid  to  pass  over 
lead.  Blue  paint  was  made  by  treating  the  lead  chromate  with  Prussian 
blue,  and  green  paint  by  mixing  the  yellow  and  the  blue.  A  red  paint  was 
also  made  of  the  lead  chromate  by  treating  it  with  aniline  dyes.  The  only 
acids  said  to  be  used  around  the  works  were  acetic,  nitric  and  sulphuric. 
Neither  arsenic  nor  mercury  was  used.  The  lead  chromate,  after  being 
precipitated,  was  pressed  in  filter  presses  and  then  mixed  or  ground  with 
oil  No  oils  were  supposed  to  be  allowed  to  run  to  waste  from  the  grind- 
ing room.  Kerosene  was  used,  however,  to  prevent  scale  in  the  boilers, 
and  the  exhaust  contained  some  oil  which  was  blown  oflf  into  the  brook. 
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The  lead  chromate  was  precipitated  in  large  tanks,  and  after  sedimenta- 
tion the  supernatant  liquor  was  allowed  to  run  to  waste.  In  the  main  pre- 
cipitating room,  or  ^'  yellow  house,^'  there  were  four  tanks  which  held  about 
7,000  gallons  each,  and  which  were  generally  emptied  once  a  day,  ap- 
proximately 25,000  to  28,000  gallons  of  waste  liquor  passing  from  them. 
From  the  shop  in  which  the  blue  paint  was  made  practically  the  same 
amount  of  liquor  passed  into  the  brook  each  day,  and  from  the  shop  in 
which  green  paint  was  made  about  2,000  gallons  per  day.  Considerable 
water  was  pressed  from  the  precipitate  when  it  was  treated  in  the  filter 
presses,  and  this  waste  water  was  also  allowed  to  run  into  the  brook.  It 
was  of  course  the  aim  to  allow  as  little  color  or  lead  to  fl.ow  to  waste  as 
possible,  but  there  was  not  sufficient  care  taken,  as  was  shown  by  the 
examinations  made. 

Samples  of  the  waste  from  the  mill,  of  the  brook  and  of  the  lake 
water  were  analyzed.  Two  samples  of  wastes  collected  in  January,  1903, 
showed  250  and  .03  parts  of  lead  per  100,000,  respectively.  The  analyses 
of  samples  of  water  from  the  brook  when  wastes  were  fl^owing  from  the 
mill  and  from  various  parts  of  the  lake  itself  showed  the  presence  of 
large  amounts  of  lead.  A  mixture  of  various  samples  of  the  wastes  was 
made  and  the  amount  of  lead  determined.  It  was  found  that  about  150 
pounds  of  lead  passed  from  the  mill  each  day  in  the  waste  liquors,  this 
amount  of  lead,  according  to  figures  furnished  at  the  mill,  meaning  a 
waste  of  $2,300  worth  of  lead  per  year.  A  sample  of  ice  cut  from  the 
lake  showed  a  lead  content  of  .  009  part  per  100,000.  Every  acre  of  water 
in  the  lake  1  foot  deep  contained  at  the  time  of  this  investigation  about 
2  pounds  of  lead,  making  the  upper  foot  of  lake  water  contain  about  282 
pounds,  the  lake  being  141  acres  in  area.  Deposits  in  the  brook  and  at 
the  entrance  of  the  brook  into  the  lake  also  contained  large  amounts 
of  lead.  Experiments  upon  sedimentation  showed  that  if  suitable  sedi- 
mentation tanks  were  provided  a  very  large  percentage  of  the  lead  wasted 
could  be  saved  and  prevented  from  polluting  the  lake  water,  and  that 
the  saving  of  the  lead  would  eliminate  the  color  of  the  wastes.  At  the  end 
of  1903  further  examinations  were  made,  and  samples  from  the  brook 
showed  3.33  parts  of  lead  per  100,000 ;  a  sample  collected  from  the  drain 
entering  the  brook  showed  36.40  parts  per  100,000. 

As  a  result  of  the  first  investigations  the  paint  company  agreed  to 
erect  tanks  at  their  works  in  order  to  save  much  of  the  lead  chromate, 
etc.,  that  was  wasted.  The  mill  was  visited  again  in  August,  1904,  the 
brook  and  lake  were  examined  and  samples  were  collected  for  analysis. 
It  was  found  at  this  time  that  the  appearance  of  the  brook  was  consider- 
ably improved;  the  lake  seemed  to  be  free  from  colored  matter,  and  at 
the  mill,  tanks  had  been  erected  to  save  the  wastes  from  that  portion  of 


No.  34.]  DISPOSAL  OF  FACTORY  WASTES. 


403 


the  mill  in  which  green  paint  was  made.  Much  lead  was  saved  by  these 
tanks  and  little  wasted  from  them.  No  provision  had  been  made  to  save 
the  yellow  wastes^  a  considerable  flow  of  which  was  passing  into  the 
brook  at  this  time.  Samples  taken  from  the  brook^  lake  and  wastes 
from  the  drains  discharging  yellow  lead  chromate  at  this  time  were  col- 
lected and  analyzed  for  lead,  with  the  following  results :  — 


IFttto  per  100.000.) 

SOITBOB. 

Lead. 

SOUSCB. 

Leed. 

Brmk 

0.0600 

Outlet  ollaks.         .... 

0.0600 

ftwiTn*n{*w-rool  «t  thft  oollMft. 

0.0600 

TeUow  waetee  from  the  dnim. 

5.6000& 

>  S.4  parte  lead  in  thia  laet  wieto  wm  in  euspenaion. 


The  Collection  and  Disposal  of 

Municipal  Refuse. 
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The  Collection  and  Disposal  of  Municipal  Refuse. 


While  there  has  been  a  marked  improvement  in  recent  years  in  many 
branches  of  municipal  service  having  to  do  with  the  public  health  and 
comfort^  the  methods  of  disposal  of  refuse  in  American  cities  and  towns 
are  still  for  the  most  part  inefficient  and  unsatisfactory.  The  objections 
to  the  methods  used  have  in  many  cases  long  been  recognized  by  munici- 
pal health  authorities^  but  the  difficulty  and  cost  of  improving  them,  and 
especially  the  uncertainty  of  the  results  obtainable  by  any  of  the  methods 
which  have  hitherto  been  available,  have  caused  hesitation  in  the  making 
of  changes  and  delayed  the  introduction  of  the  necessary  improvements, 
a  delay  which  has  been  to  a  considerable  extent  justifiable  and  perhaps 
not  wholly  unfortunate.  It  is  proposed  here  to  review  briefly  present 
conditions  and  describe  the  methods  available  for  the  disposal  of  munici- 
pal wastes  and  the  results  which  may  be  expected  from  tliem. 

Classification  of  Municipal  Befuse. 

The  materials  ordinarily  included  in  the  term  ^'municipal  refuse'' 
are  classifiable  generally  as  follows :  — 

1.  House  offal  or  garbage. 

2.  Ashes  and  house  dirt 

3.  Waste  and  mbbish,  chiefly  wood,  paper,  etc. 

4.  Market  refuse. 

5.  Street  sweepings. 

6.  Cesspool  and  catch-basin  cleanings. 

Earth  excavations  and  other  wastes  from  building  operations  are  a 
considerable  item  of  city  waste,  and,  while  their  removal  is  regulated, 
their  disposal  is  not  commonly  undertaken  by  cities  and  towns.  Stable 
manure  is  often  included  in  the  wastes  to  be  dealt  with  by  the  munici- 
pality, though  not  ordinarily  in  large  quantities  in  Massachusetts  cities. 
The  disposal  of  snow,  an  important  problem  in  the  larger  cities  and 
towns,  is  sometimes  carried  on  in  connection  with  the  collection  of  other 
city  refuse,  but  it  does  not  ordinarily  seriously  affect  the  problem  of  city 
waste  disposal.     The  disposal  of  dead  animals  and  of  slaughterhouse 
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refuse  is  usually,  in  Massachusetts  at  least,  undertaken  by  rendering  or 
fertilizer  establishments  operated  by  private  parties,  generally  under  reg- 
ulation by  the  municipality.  Waste  meats  from  markets  are  collected  and 
disposed  of  for  the  most  part  by  rendering  companies,  with  establishments 
near  the  larger  cities.  The  collection  and  disposal  of  sewage,  one  of  the 
most  important  of  municipal  wastes,  is  a  separate  problem. 

Sources  op  Municipal  Eepusb,  Separation  and  Method  op  Col- 

liEOTION. 

Garbage  or  house  oflfal  is  chiefly  waste  food  from  the  kitchens  of  dwell- 
ing houses,  hotels  and  restaurants,  and,  as  it  consists  almost  wholly  of 
putrescible  organic  matter,  it  is  subject  to  rapid  decomposition  and 
capable  of  becoming  very  offensive.  In  nearly  all  Massachusetts  cities 
and  towns  it  is  kept  separate  from  other  wastes,  and  separation  is  in  most 
cases  enforced  as  fully  as  practicable  by  city  ordinance.  Garbage  or- 
dinarily contains  numbers  of  bottles,  tin  cans  and  other  food  packages, 
which  in  some  cities  are  classified  with  the  garbage,  as  well  as  oyster 
shells  and  other  substances,  though  usually  in  small  quantities. 

Garbage  is  ordinarily  collected  and  removed  to  the  place  of  disposal  in 
carts  used  for  that  purpose  only.  Collections  from  dwelling  houses  are 
usually  made  once  a  week  in  winter  and  twice  a  week  in  summer,  though 
in  densely  populated  districts  collections  are  sometimes  made  more  fre- 
quently, while  the  garbage  of  hotels  and  restaurants  in  the  cities  is 
usually  removed  daily  in  the  summer  season. 

The  refuse  classified  as  ashes  includes  ordinarily  the  sweepings  of 
floors  of  dwelling  houses,  stores  and  o£Sces,  and  of  cellars,  yards  and 
areas.  This  class  of  refuse  also  includes  usually  much  other  household 
refuse,  such  as  packing  materials,  wood  and  paper  boxes,  waste  paper^ 
bottles,  tin  cans,  rags,  old  shoes,  broken  furniture,  mattresses,  etc. 

In  some  cities  a  third  separation,  so  called,  is  made  by  requiring  the 
householder  or  storekeeper  to  keep  certain  of  the  wastes,  mostly  com- 
bustible, separate  from  the  ashes,  with  a  view  to  separate  disposal.  This 
third  separation  is  usually  confined  to  the  business  portion  of  cities,  and 
the  materials  classified  under  it  in  the  down-town  section  of  the  city  of 
Boston,  for  example,  are  indicated  by  the  following  notice :  — 
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Garbage. 

All  vegetable  matter. 

Sanee  bottles. 

Only  catsup  and  other  sauce 
bottles  should  be  put  into 
the  garbage  can;  all  other 
bottles  into  the  paper  barrel. 

Tin  cans. 

Fruit,  vegetable  and  meat  cans 
should  be  put  into  the  gar- 
bage can;  other  cans  into 
paper   barrel. 


Ashes. 

Sawdust. 

Broken  bottles. 

Broken  glass. 

Broken  crockery. 

Floor  and  street  sweepings. 

Oyster  and  clam  shells. 

Tobacco  stems. 


Paper, 


Bottles. 

Bags. 

Tin  cans. 

Excelsior. 

Straw. 

Mattress. 


Old  cloth. 

Pasteboard  boxes. 

Old  shoes. 

Leather  and  rubber  scraps. 

Carpets. 

Combustible  refuse  generally. 


Ashes  from  coal  used  in  making  steam  at  beating  plants,  factories, 
etc.,  are  usually  clean  and  free  from  infectious  matter,  but  the  ashes  from 
dwelling  houses,  hotels,  stores,  etc.,  are  ordinarily  mingled  with  the  sweep- 
ings of  floors  and  with  much  other  refuse,  including,  often,  more  or  less 
garbage  and  organic  matter. 

Ashes  and  house  dirt  are  usually  collected  by  the  municipality  in  carts 
used  for  that  special  purpose,  which  are  similar  to  the  carts  used  for  the 
collection  and  removal  of  street  sweepings.  In  cities  in  which  the  third 
separation  is  in  force  specially  designed  carts  of  large  capacity  are  used 
for  the  removal  of  combustible  refuse. 

Market  wastes,  consisting  chiefly  of  decayed  fruits  and  vegetables  and 
sometimes  of  condemned  meats,  —  mingled  usually  with  packing  mate- 
rials, —  are  capable  of  being  very  offensive,  and  their  satisfactory  disposal 
is  in  some  cases  a  difficult  problem.  They  are  usually  removed  by  the 
proprietors  of  the  markets  and  disposed  of  with  the  ashes,  but  their  dis- 
posal is  usually  undertaken  or  directed  by  the  city. 

Street  cleanings  form  a  very  large  item  of  municipal  waste.  From 
well-paved  streets  they  consist  largely  of  manure,  waste  paper,  etc.,  while 
from  macadamized  roads  they  contain  large  quantities  of  inorganic  matter. 
Cleanings  from  catch-basins  consist  very  largely  of  sand,  usually  mingled 
with  much  foul  organic  matter. 
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Quantity  op  Municipal  Wastes  op  the  Vabious  Classes. 

The  records  of  quantities  of  garbage^  ashes  and  other  wastes  collected 
in  the  various  cities  are  not  commonly  kept  in  such  a  way  that  the  actual 
volume  and  weight  of  these  wastes  can  be  determined  with  great  accuracy; 
but  in  the  larger  cities  the  records  in  more  recent  years  are  complete 
enough  to  furnish  a  very  close  approximation  as  to  the  volume  and  weight 
of  the  materials  removed.  In  order  to  show  the  quantity  of  waste  of 
various  kinds  collected  in  a  large  city  and  the  quantities  collected  in  its 
various  districts^  the  following  table  is  presented^  showing  the  amount 
of  the  various  wastes  collected  in  the  sanitary  districts  of  the  city  of 
Boston  in  the  year  ending  Jan.  »31,  1910 :  — 


No.  34.] 


MUNICIPAL  REFUSE. 


411 


■ 

I 


Siri§^s®=:£*®. 


s 


s  ^  s 

to        C9 

«0       "ii*       *^ 

o» 

CO 


•5 

1 

I 


th4 


o 

H 

5 


as 

>  o 


«5 


g 
^ 


:  ^ 


QP 
? 


^ 

I 


o 

K 
<< 

3 

H 

n 

s 

8 

3 

2: 


8 

I      3 


8 

O 


^1- 


d 


a 


id 
I 


I* 


Q 


I 


(3        ^ 
5    ^8 

5    s' 


•^9 

11 


IS 


8 


^  00  9 


QO 


IS 

s 

• 

^4 

8 

■ 

1 

s 

• 

§ 

s' 

Ok 

« 

1  s 

• 

e*9 

o 

S 

s 

■ 

s 

e« 

8     • 

• 

1 

9 

s 

^4 

8 

• 

9 

• 

2 

3S 

■ 

1 

1 

1      1 

1 

8 

eo 

8 

• 

»4 

^^ 

8 

• 

a 

1 

1      1 

8 

9 

• 

5  ' 

* 

a 

• 

1 

CO 

• 

1 

1 

1      1 

^4 

8 

9 

16.281 
52 

s 

• 

eq 

S 

04 

00 

9 

1 

1 

1      1 

V4 

8 

8 

• 

s  a  a  s 

fl*  "^00 


fiO        I         I  I  I  I  I 

CO 


SR8iS5!S''8 


I  I  I 


8    S    * 
8 


S3 


■o 


8    8!; 


M 


04 


i 
a 

H 


•3 


{I 


I 


I 


I 


^  a       -.3 


.  I 
^1 


^    S'S*^    S'S'^    I'S*^ 
o    jo     >     o    jo 


P    ^    I     I    I    I  J 
H    ^    A    H    •<    04 


1 

I 


9 

I 


I 

I 


I 


CO 

1 


412  STATE  BOARD  OF  HEALTH.  [Pub.  Doc. 

From  the  foregoing  table  it  appears  that  the  quantity  of  ashes  per 
capita  is  greatest  in  district  10^  that  is,  in  a  down-town  section  of  the 
city  containing  large  office  buildings  and  many  manufactories.  The 
quantity  of  garbage  is  greatest  in  districts  8  and  9,  which  contain  many 
large  hotels  and  restaurants.  In  the  residential  districts  it  is  highest 
in  the  regions  containing  the  better  class  of  houses.  For  the  whole  city 
the  amount  of  ashes  requiring  removal  each  day  is  3.13  pounds  per  capita 
and  the  amount  of  garbage  .69  of  a  pound  per  capita.  In  the  smaller 
cities  the  conditions  are  not  very  different  from  those  found  in  the  city  of 
Boston.  In  most  of  them,  however,  the  quantity  of  garbage  per  capita 
is  somewhat  less,  partly  because  a  larger  proportion  of  the  inhabitants 
in  the  smaller  cities  live  in  the  regions  outside  of  the  garbage-collection 
districts,  and  the  same  is  true  as  to  the  amount  of  ashes  collected  in  these 
cities ;  though  in  many  cases,  where  the  cities  contain  large  manufacturing 
plants,  the  amount  of  ashes  removed  is  greater  in  proportion  to  the  popu- 
lation than  in  a  large  city. 

The  proportion  of  the  various  wastes  —  ashes,  house  oflfal,  rubbish  and 
market  refuse  —  varies  but  little  in  the  different  districts.  The  per- 
centage of  garbage  is  least  in  the  North  and  West  Ends  and  Charlestown, 
where  it  is  from  10  to  14  per  cent,  of  the  entire  wastes ;  and  is  greatest  in 
Boxbury,  where  it  amounts  to  22  per  cent,  of  the  entire  wastes.  In  the 
other  districts  there  is  very  little  variation.  In  the  entire  city  the  ashes, 
etc.,  form  about  79  per  cent.,  and  the  garbage  about  17  per  cent.,  of 
the  entire  wastes.  The  proportions  vary  greatly  at  different  times  in  the 
year,  however,  the  quantity  of  garbage  being  greatest  in  the  summer  and 
early  fall,  while  the  quantity  of  ashes  is  greatest  of  course  in  the  winter. 

In  the  smaller  cities  and  towns  the  records  available  show  a  far  greater 
variation  in  the  proportions  of  the  different  wastes,  and  they  also  show 
quite  a  wide  variation  in  the  quantity  of  wastes  per  capita.  These  differ- 
ences are  no  doubt  due  ia  part  to  local  conditions,  but  they  are  probably 
due  largely  to  the  methods  of  keeping  the  records,  which  in  some  places 
are  not  very  reliable. 

Methods  op  Disposal  at  Presbnt  in  Use. 

Garbage,  —  Garbage  or  house  offal  is  ordinarily  the  first  of  the  munic- 
ipal wastes  to  require  attention  from  the  local  authorities  in  a  growing 
town,  and  the  common  method  of  disposal  adopted  is  to  use  it  for  feeding 
swine.  A  recent  investigation  shows  that  this  method  is  employed  in 
28  cities  and  33  towns  in  Massachusetts,  or  in  a  total  of  61  out  of  ttie  71 
cities  and  towns  in  the  State  in  which  the  collection  and  disposal  of  gar- 
bage is  carried  on  or  regulated  by  the  municipality. 

The  disposal  of  garbage  by  feeding  to  swine  probably  costs  less,  under 
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the  existing  conditions  about  most  of  the  cities,  than  any  other  available 
method,  and  this  is  its  only  advantage.  This  advantage  is,  nevertheless, 
an  important  consideration  in  reconciling  city  and  town  authorities  to  the 
continued  use  of  this  method.  It  is  objectionable  and  unsanitary  in  the 
extreme,  as  health  authorities  are  constantly  pointing  out,  but  without 
sufficient  support  from  municipal  governments  or  public  opinion  to  secure 
a  satisfactory  change.  Prominent  among  the  objections  to  this  method  of 
garbage  disposal  are  the  great  nuisance  it  usually  creates  and  the  uncer- 
tainty of  its  operation.  Where  garbage  is  disposed  of  by  feeding  to  swine 
it  not  infrequently  happens  that  an  epidemic  among  the  pigs  destroys 
great  numbers  of  them  in  a  short  time,  and  the  garbage  then  accumulates 
and  must  be  disposed  of  by  some  temporary  method  hastily  devised, — 
usually  by  dumping  it  into  some  adjacent  water  or  on  the  most  readily 
available  land,  with  more  or  less  objectionable  results.  Difficulties  of  this 
sort  also  not  infrequently  interfere  with  the  regularity  of  the  collection  of 
these  wastes^  with  the  result  that  they  are  left  to  decompose  in  the  neigh- 
borhood of  dwelling  houses.  Of  the  great  nuisances  caused  by  piggeries 
where  large  quantities  of  municipal  garbage  are  used  no  description  is 
necessary^  and  in  many  cities  and  towns  such  places  are  not  tolerated,  one 
of  the  conditions  commonly  imposed  on  the  collector  of  garbage  being 
that  it  shall  be  removed  beyond  the  limits  of  the  municipality. 

Aside  from  the  nuisance  which  piggeries  create,  one  of  the  most  serious 
objections  to  them  is  the  fact  that  they  are  the  breeding  places  of 
myriads  of  flies  and  other  insects,  and  that  they  are  very  often  the  home 
of  great  numbers  of  rats,  which  at  times  infest  the  neighboring  buildings 
and  dwellings.  The  danger  from  flies  as  carriers  of  disease  is  well 
known,  and  it  has  been  determined  that  rats  and  their  attendant  para- 
sites are  probable  agencies  in  the  spread  of  the  plague. 

In  Massachusetts  communities  the  disposal  of  garbage  by  dumping  at 
sea  or  on  land  is  practiced  only  to  a  limited  extent.  The  plan  of  dump- 
ing garbage  at  sea  has  been  tried  in  many  places,  but  nearly  always  with 
unsatisfactory  results.  For  many  years  a  large  part  of  the  garbage  of 
the  city  of  Boston  was  dumped  at  sea  off  the  mouth  of  the  harbor;  but 
large  masses  of  it  drifted  at  times  to  the  shores  of  the  bay,  where  it 
was  the  cause  of  much  complaint,  and  the  practice  was  discontinued. 
At  the  present  time  the  garbage  of  the  town  of  Hull,  a  populous  summer 
resort,  is  dumped  at  sea  during  four  months  of  the  year,  and  a  part  of 
the  garbage  of  the  city  of  Lynn  is  disposed  of  by  this  method.  It  is 
evident  that  a  portion  of  the  garbage  dumped  at  sea  is  used  as  food  by 
birds  and  flshes,  but  where  dumped  in  large  masses  it  disperses  slowly 
and  may  be  carried  long  distances  by  wind  and  tide.  It  is  doubtless 
practicable  to  dispose  of  small  quantities  of  garbage  by  dumping  it  at 
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sea  in  places  where  it  is  likely  to  be  carried  many  miles  by  the  current 
before  it  reaches  an  inhabited  shore^  but  such  cases  are  exceptional. 

Dumping  on  land  is  practiced  only  to  a  very  limited  extent  in  Massa- 
chusetts. Where  the  area  used  is  remote  from  human  habitation,  and 
the  dump  is  kept  covered  with  clean  earth,  it  may  serve  to  dispose  of 
small  quantities  of  garbage  without  its  objectionable  features  becoming 
very  prominent.  Such  masses,  however,  decompose  slowly,  and  drainage 
from  them  is  likely  to  pollute  adjacent  waters.  Except  for  small  quan- 
tities of  garbage,  the  method  is  a  very  objectionable  one. 

Plowing  garbage  into  land  may  be  employed  under  favorable  condi- 
tions of  soil,  etc.,  with  comparatively  little  objection.  It  is  capable, 
however,  of  very  limited  application,  and  is  used  only  by  two  or  three 
small  towns  in  Massachusetts. 

When  the  disposal  of  garbage  by  feeding  to  swine  or  by  dumping  on 
land  or  at  sea  becomes  impracticable  or  intolerable,  the  next  step  is  the 
introduction  of  some  form  of  garbage  destructor,  many  varieties  of 
which  have  been  tried  in  American  cities  and  towns.  The  design  and 
operation  of  these  destructors  vary  in  detail,  but  they  may  be  divided 
into  two  general  classes:  (1)  crematories,  by  which  it  is  sought  to  re- 
duce the  garbage  to  inoffensive  clinker  and  ashes;  and  (!^)  reduction 
plants,  by  which  the  garbage  is  treated  for  the  removal  of  materials 
of  commercial  value  and  the  residue  utilized  in  the  manufacture  of 
fertilizers. 

Garbage  crematories  of  various  kinds  have  been  tried  in  many  cities, 
but  in  a  very  large  number  of  cases  they  have  been  found  unsatisfactory 
and  have  been  succeeded  by  other  methods.  The  objections  to  these 
furnaces  have  been  found  to  be  their  excessive  cost  of  operation,  their 
limited  capacity,  the  unsatisfactory  destruction  of  the  material  and  the 
nuisance  which  they  have  often  created. 

Very  few  attempts  have  been  made  to  treat  garbage  by  this  form  of 
cremation  in  the  State  of  Massachusetts,  and  none  on  any  considerable 
scale.  An  examination  of  a  garbage  crematory  introduced  not  long  ago 
in  one  of  the  larger  cities  for  the  burning  of  market  wastes,  consisting  of 
refuse  fruits  and  vegetables,  mingled  with  large  quantities  of  wood,  straw 
and  other  packing  materials,  showed  very  unsatisfactory  results.  The 
refuse  was  not  burned  completely,  and  large  masses  discharged  from  the 
furnace  containing  xinbumed  material  were  offensive,  and  much  of  it  had 
to  be  rebumed.  Smoke  and  heavy  gases  generated  in  the  furnace,  though 
discharged  at  the  top  of  a  tall  chimney,  fell  to  the  ground,  and  were  at 
times  very  offensive.  The  cost  of  operation  was  considerable,  as  coal 
had  to  be  used;  and  the  operation  of  a  furnace  of  this  sort  in  or  near 
a  populous  district,  in  the  manner  in  which  it  was  being  operated  at  the 
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time  it  was  examined^  would  be  intolerable.  One  of  the  essential  defects 
of  these  works  is  the  impracticability  of  maintaining  a  sufficient  degree 
of  heat  to  secure  rapid  and  complete  combustion. 

The  reduction  process  is  used  chiefly  for  the  disposal  of  garbage  in 
the  larger  cities^  and  two  such  plants  are  in  operation  in  Massachusetts, 
one  for  the  disposal  of  the  garbage  of  the  city  of  Boston  and  another 
for  that  of  the  city  of  New  Bedford.  The  reduction  method  of  garbage 
disposal  is  controlled  by  patents,  and  the  works  are  usually  operated  by 
private  companies  under  contract  with  the  city  or  town.  In  a  few  cases, 
however,  such  a  plant  is  owned  and  operated  by  a  municipality,  a  nota- 
ble case  being  the  city  of  Cleveland,  0. 

This  method  of  disposal  is  designed  to  recover  from  the  garbage  ma- 
terials of  commercial  value  for  the  purpose  of  reducing  the  cost  of 
disposal.  The  garbage  is  first  cooked  in  closed  tanks  or  digesters  for 
a  period  of  several  hours,  for  the  recovery  of  grease,  which  is  sold  for 
various  purposes  at. prices  which  have  ordinarily  ranged  from  3  to  5 
cents  per  pound.  In  average  city  garbage  the  quantity  of  grease  re- 
covered may  amount  to  60  potmds  or  more  per  ton  of  garbage,  but  there 
is  a  great  variation  in  this  item.  The  residue,  or  tankage,  after  cooking 
and  the  recovery  of  the  bulk  of  the  grease,  is  subsequently  pressed  for 
the  removal  of  moisture  and  residual  grease,  and  after  drying  and 
grinding  is  sold  as  a  fertilizer  base.  In  quantity  it  may  amount  to 
between  200  and  400  pounds  per  ton  of  garbage  treated,  and  when  well 
ground  and  dried  may  be  worth  in  the  neighborhood  of  $2  per  ton. 

The  reduction  method  represents  a  considerable  improvement  in  the 
disposal  of  garbage  over  feeding  to  swine  or  dumping  it  in  large  quan- 
tities on  land  or  into  the  sea.  One  of  the  chief  advantages  claimed  for 
it  is  the  saving  effected  in  the  cost  of  disposal  of  this'  form  of  refuse  by 
the  recovery  of  materials  of  commercial  value.  The  net  return  obtainable 
in  this  way,  however,  has  not  been  great  enough  to  enable  cities  and 
towns  to  secure  the  disposal  of  their  garbage  by  this  method  without 
the  payment  of  a  considerable  sum  for  the  work. 

At  Boston  the  garbage  is  collected  by  the  ciiy  and  delivered  upon 
scows  of  the  reduction  company  at  wharves  maintained  by  the  city  on 
the  water  front.  The  total  quantity  delivered  to  the  reduction  company 
in  the  year  1909  amoimted  to  59,898  tons,  for  the  disposal  of  which 
the  city  paid  the  company  a  subsidy  of  $62,400,  or  about  88  cents  per 
ton,  all  of  the  by-products  being  the  property  of  the  company.  In  munic- 
ipally operated  plants  under  efficient  management  the  income  from  the 
sale  of  products  has  in  one  case  apparently  been  made  nearly  or  quite 
sufficient  to  pay  the  cost  of  disposal;  but  none  of  these  works  has  been 
in  operation  a  sufficient  length  of  time  to  give  reliable  information  as 
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to  the  average  cost  of  maintenance  and  operation  or  the  amount  of  in- 
come that  can  be  relied  upon. 

Seduction  plants  have  often  been  a  source  of  complaint  on  account 
of  objectionable  odors^  and  they  are  usually  located  at  some  point  well 
removed  from  populous  districts.  The  plant  in  use  at  Boston  is  located 
on  an  island  in  the  harbor^  and  that  at  New  Bedford  in  a  very  thinly 
settled  district  a  few  miles  from  the  city.  In  addition  to  the  objections 
caused  by  odors,  there  is  a  considerable  quantity  of  foul  drainage  and 
wash  water  requiring  disposal  from  such  works,  which,  unless  properly 
treated,  may  create  a  nuisance.  Danger  of  nuisance  from  such  plants 
has  thus  far  required  their  location  in  remote  districts,  which  probably 
adds  in  many  cases  to  the  cost  of  collection  of  the  garbage. 

Considerable  improvement  has  been  made  recently  in  the  design  and 
operation  of  reduction  works,  and  it  is  not  certain  that  they  cannot  be 
improved  sufficiently  to  be  unobjectionable  in  some  localities.  In  the 
recovery  of  valuable  by-products  as  a  part  of  the  process  of  disposing 
of  a  class  of  municipal  waste  which  contains  a  very  large  percentage  of 
moisture  and  is  difficult  to  treat,  the  reduction  process  has  certain  advan- 
tages; but  these  are  at  the  present  time  in  most  cases  greatly  outweighed 
by  serious  defects. 

For  the  best  results  in  the  treatment  of  garbage  by  reduction  efficient 
separation  from  other  wastes  is  essential,  and  this  is  in  some  cities  a 
problem  of  increasing  difficulty.  Moreover,  under  present  conditions 
very  considerable  quantities  of  putrescible  organic  matter,  especially 
market  refuse,  are  not  included  with  the  garbage,  but  are  disposed  of  in 
common  with  other  city  wastes.  Nevertheless,  the  reduction  method  or 
some  modification  of  it  may  be  improved  to  such  an  extent  that  it  may 
still  have  a  place 'in  the  disposal  of  municipal  wastes  in  this  country^ 
either  alone  or  in  connection  with  other  methods. 

Ashes,  Waste  and  Bvbbish,  —  Clean  ashes  immixed  with  other  waste 
is  an  excellent  filling  for  low  land,  and  can  be  dumped  on  land  or  at 
sea  without  serious  objection.  But  the  municipal  refuse  classed  as  ashes 
contains  also  dirt  from  the  sweepings  of  floors  in  houses,  stores  and 
offices,  and  a  large  quantity  of  other  wastes,  especially  paper,  wood,  pack- 
ing materials,  broken  furniture,  etc.,  and  not  infrequently  a  greater  or 
less  quantity  of  garbage  or  other  organic  matter.  When  refuse  of  this 
sort  is  dumped  at  sea,  the  lighter  matters,  which  are  capable  of  floating 
long  distances,  often  reach  inhabited  shores  and  create  objectionable 
conditions;  and  when  dumped  on  land,  unless  the  dumps  are  kept  care- 
fully covered,  as  is  rarely  the  case,  these  dumping  places  become  the 
source  of  frequent  complaint  on  account  of  offensive  odors  and  the  smoke 
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from  fires,  while  the  dust  and  waste  paper  from  these  places  are  often 
blown  long  distances  about  the  neighborhood.  Such  dumps  are  often  the 
cause  of  serious  pollution  of  adjacent  waters. 

Notwithstanding  the  objections  to  this  method  of  disposal,  it  is  the 
common  method  in  use,  and  with  one  or  two  exceptions  the  only  method 
at  present  employed  in  Massachusetts.  A  large  part  of  the  waste  of  this 
class  from  the  city  of  Boston  is  dumped  at  sea  off  the  mouth  of  the  har- 
bor, a  practice  which  has  been  followed  for  .many  years ;  but  on  account 
of  the  increasing  complaint  due  to  the  fouling  of  the  shores  of  neighbor- 
ing towns,  the  city  in  1899  instituted  a  "third  separation,'^  so  called, 
in  the  districts  in  which  material  is  collected  for  dumping  at  sea.  This 
third  separation  is  designed  to  keep  combustible  wastes  and  certain  other 
matters  separate  from  the  ashes  and  house  dirt,  and  this  waste  has  since 
1899  been  disposed  of  by  burning  in  a  furnace  designed  for  the  purpose 
located  on  one  of  the  wharves. 

This  incinerator  plant  was  constructed  by  a  private  company,  and  is 
operated  under  contract  with  the  city,  by  which  the  city  delivers  to  the 
works  the  combustible  waste  and  refuse  from  certain  districts,  free  from 
garbage  and  other  objectionable  substances,  and  pays  the  incinerator  com- 
pany the  sum  of  $5,500  per  year  for  the  work.  The  city  also  pays  the 
rent  of  the  wharf  on  which  the  works  are  located,  which  is  also  used  for 
other  purposes,  and  defrays  the  cost  of  taxes,  water  rates,  etc. 

The  incinerator  consists  of  a  single  furnace,  using  natural  draft,  and 
is  adapted  for  the  burning  of  paper,  wood  and  light  combustible  wastes 
generallj'.  Similar  furnaces  have  been  used  in  other  cities.  Attempts 
have  been  made  to  utilize  the  heat  from  furnaces  of  this  kind  for  the 
production  of  power;  but  the  power  produced  has  not  added  materially 
to  the  economy  of  such  works. 

In  the  city  of  Boston  the  rubbish  is  delivered  at  the  incinerator  plant 
by  city  teams,  and  is  then  picked  over,  the  salable  materials  culled  out 
and  sold  and  the  remainder  burned,  the  ashes  with  the  incombustible 
matters  being  deposited  upon  the  city  dumping  scows  and  dumped  at  sea. 
The  operation  of  this  plant,  which  is  located  in  the  business  section 
of  the  city,  has  been  unobjectionable,  and  by  its  use  large  quantities  of 
light  waste  have  been  kept  from  fouling  the  harbor  and  its  shores.  The 
separation  of  combustible  waste  from  the  other  wastes,  however,  is  not 
thorough  in  the  districts  in  which  it  is  enforced,  and  in  consequence 
large  quantities  of  combustible  waste  are  still  mingled  with  the  ashes 
discharged  at  sea,  and  continue  to  be  a  source  of  objection  to  the  residents 
of  neighboring  shores. 

In  the  city  of  Cambridge  an  incinerator  of  different  design  from  that 
in  use  in  the  city  of  Boston  has  recently  been  installed  by  the  city  for 
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burning  the  refuse  from  a  large  district.  The  refuse  delivered  to  .the 
incinerator  consists  very  largely  of  combustible  waste,  and  contains  con- 
siderable ashes  but  very  little  garbage. 

In  a  few  smaller  cities  the  third  separation  has  recently  been  put  in 
operation,  the  combustible  wastes  being  kept  separate  from  the  ashes 
and  disposed  of  by  burning  in  iron  cages  located  upon  one  or  more  of  the 
dumps.  The  amount  of  combustible  waste  disposed  of  in  this  way,  how- 
ever, is  small.  In  most  cities  in  Massachusetts  the  great  bulk  of  the 
ashes  and  combustible  wastes,  including  also  market  waste,  street  sweep- 
ings and  the  cleanings  of  cesspools  and  catch-basins,  is  disposed  of  upon 
dumps ;  and  in  the  larger  cities  available  dumps  convenient  for  the  pur- 
pose are  rapidly  becoming  filled,  and  disposal  by  this  plan  is  involving 
a  continually  increasing  length  of  haul. 

Market  Refuse,  Street  Sweepings  and  Other  Wastes.  —  Market  refuse 
is  ordinarily  disposed  of  in  connection  with  the  ashes  and  combustible 
waste,  though  parts  of  it  are  included  in  many  cities  with  garbage,  where 
it  properly  belongs.  In  Boston  a  part  of  the  market  wastes  is  sent  to 
the  reduction  works.  The  remaining  wastes  of  this  class  from  the  down- 
town districts  are  deposited  on  dumping  scows  and  dumped  at  sea,  the 
refuse  being  hauled  to  the  scows  by  private  individuals  and  disposed 
of  by  the  city  at  a  small  charge  for  the  work.  In  other  parts  of  the  city 
the  market  wastes  are  either  included  with  the  ashes  or  dumped  sep- 
arately upon  the  public  dumps. 

In  one  of  the  larger  cities  an  incinerator  plant  has  been  provided  for 
the  cremation  of  the  market  wastes,  which  are  kept  separate  from  wastes 
of  other  kinds.  This  incinerator  as  operated  at  present  is  not  very  effi- 
cient, the  wastes  are  sometimes  not  thoroughly  burned,  and  the  clinker 
discharged  from  the  furnace  contains  unconsumed  organic  matter  and 
sometimes  requires  rebuming.  There  is  also  a  heavy  discharge  of  foul- 
smelling  smoke  from  the  chimney  at  times,  which  makes  an  offensive 
odor  in  the  neighborhood. 

Street  sweepings  and  the  refuse  from  cesspools  and  catch-basins  are 
ordinarily  disposed  of  with  the  ashes.  A  part  of  the  street  sweepings 
in  the  city  of  Boston  is  dumped  at  sea,  and  the  remainder  is  deposited 
upon  dumps  in  various  parts  of  the  city.  Street  sweepings  contain  much 
organic  matter,  and  are  of  some  value  for  use  as  a  fertilizer  and  are 
used  to  some  extent  for  that  purpose.  Parts  of  them,  especially  the  por- 
tions collected  in  the  densely  populated  districts  of  cities,  are  of  much 
more  value  for  this  purpose  than  those  collected  from  the  more  thinly  set- 
tled areas,  and  are  sometimes  shipped  long  distances  and  sold  to  farmers. 
They  can  be  dumped  upon  land,  if  kept  moist  imtil  covered  with  clean 
earth,  without  serious  objection. 
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Disposal  op  Ebpuse  by  Cremation. 

In  striking  contrast  to  the  methods  of  refuse  disposal  thus  far  described 
are  those  employed  in  foreign  cities,  and  especially  in  the  British  Isles. 
After  experience  with  various  inefifective  methods  of  disposing  of  munic- 
ipal waste,  including  crematories  and  incinerators  of  various  kinds, 
a  crematory  has  been  evolved  in  which  mixed  refuse  of  all  classes  — 
garbage,  ashes,  etc.  —  is  burned  without  nuisance  and  reduced  to  in- 
ofifensive  clinker  and  ashes.  The  results  obtained  from  the  use  of  these 
furnaces  have  been  so  satisfactory  that  they  have  been  installed  in  a  great 
number  of  British  cities  and  are  being  rapidly  introduced  in  other  coun- 
tries. Four  furnaces  of  this  type  have  been  introduced  in  American  and 
Canadian  cities,  viz.,  Westmount,  P.  Q.,  Staten  Island,  N.  Y.,  Seattle, 
Wash.,  and  Vancouver,  B.  C,  while  a  large  one  has  just  been  completed 
for  the  disposal  of  the  refuse  of  the  city  of  Milwaukee,  Wis. 

The  essential  difference  between  these  furnaces  and  the  crematories 
and  incinerators  hitherto  employed  for  the  burning  of  garbage  and 
refuse  is  the  use  of  forced  draft  and  the  attainment  of  temperatures  in 
the  furnaces  ranging  from  a  minimum  of  1,600**  F.  to  a  maximum  of 
2,500°  or  more. 

The  main  features  of  these  works,  which  are  known  commonly  as  refuse 
destructors,  are:  a  furnace  containing  two  or  more  subdivisions  or  cells, 
generally  from  two  to  four,  each  of  which  has  a  grate  area  of  about 
25  square  feet ;  a  system  of  forced  draft,  by  which  air  or  steam  is  applied 
under  pressure  beneath  the  grates ;  a  combustion  chamber,  through  which 
the  smoke  and  gases  pass  for  complete  combustion;  and  usually  boilers 
by  which  the  heat  generated  is  used  for  the  production  of  power  for 
various  purposes,  including  the  operation  of  the  plant,  the  whole  enclosed 
in  a  building  with  a  suitable  chimney. 

The  refuse  is  fed  to  the  grates  at  the  front,  back  or  top  of  the  furnace, 
and  the  rate  of  operation  is  approximately  about  half  a  ton  of  refuse 
per  square  foot  of  grate  area  per  day;  that  is,  a  furnace  of  three  cells, 
each  cell  having  a  grate  area  of  25  square  feet,  will  have  a  capacity  of 
from  40  to  50  tons  of  mixed  refuse  per  twenty-four  hours. 

The  cost  of  these  works  varies  with  the  circumstances  of  the  location; 
but  those  already  constructed  in  America  have  cost  from  $36,000  to 
$68,000  for  a  four-cell  plant  with  a  capacity  of  from  50  to  60  tons  per 
twenty-four  hours,  including  building,  chinmey  and  all  appurtenances. 
In  the  case  of  the  higher  price  the  cost  of  the  building  was  increased  by 
the  necessity  of  the  construction  of  a  long  approach. 

The  cost  of  the  operation  of  the  destructor  plants  thus  far  introduced 
in  American  and  Canadian  cities  has  been  found  to  be  much  greater 
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than  in  Europe.  In  the  works  thus  far  installed,  which  ure  for  the  most 
part  of  small  size  and  have  been  operated  only  for  a  very  limited  time, 
the  cost  of  operation  has  ranged  from  $1  to  $1.25  per  ton  of  refuse 
burned.  The  experience  with  works  of  this  kind  thus  far  introduced 
in  American  and  Canadian  cities  has  been  a  very  favorable  one  so  far 
as  the  efficient  disposal  of  the  refuse  and  the  prevention  of  nuisance  is 
concerned.  The  collection  of  the  wastes  is  materially  simplified,  and  the 
refuse  delivered  at  the  destructor  works  is  reduced  to  inoffensive  clinker 
and  ashes  without  creating  objectionable  conditions  in  the  neighborhood. 
No  separation  of  the  refuse  is  required  by  the  householder,  but  all  wastes 
—  garbage,  ashes  and  all  other  refuse  —  are  deposited  in  the  same  re- 
ceptacle for  removal  to  the  disposal  works,  and  the  annoyances  caused 
by  the  necessity  for  an  efficient  separation  of  the  various  wastes  are 
avoided. 

The  cost  of  disposing  of  municipal  refuse  efficiently  by  cremation, 
using  the  destructors  of  the  general  type  herein  described,  would  prob- 
ably be  considerably  greater  in  most  cases  than  by  the  methods  now  in 
use,  especially  in  places  where  an  income  is  obtained  from  the  sale  of  gar- 
bage for  feeding  to  swine;  but  by  the  use  of  the  destructor  an  efficient 
and  sanitary  method  of  refuse  disposal  is  provided,  in  place  of  inefficient 
and  often  highly  objectionable  ones. 

In  the  operation  of  destructor  plants  in  European  cities  it  has  been 
found  that  municipal  refuse,  even  when  all  kinds  are  mixed  together, 
has  a  large  steam-producing  value,  estimated  to  be  equivalent  to  from 
one-tenth  to  one-sixth  that  of  good  coal;  and  in  many  of  the  English 
works  the  surplus  heat  not  required  in  the  operation  of  the  plant  is  used 
for  the  production  of  electric  light  or  power  for  municipal  purposes  or 
for  pumping  water  or  sewage,  and  very  material  economies  are  secured 
in  the  operation  of  these  plants  by  utilizing  the  surplus  heat  in  this 
way.  The  residue  from  a  destructor  plant  after  combustion  amounts 
generally  to  between  30  and  40  per  cent,  of  the  material  burned,  and 
consists  in  part  of  clinker  and  in  part  of  fine  ashes.  In  many  places  the 
clinker  has  a  commercial  value  for  use  in  the  construction  of  roads  and 
sidewalks  and  for  other  purposes. 

The  question  of  the  economies  derivable  from  the  use  of  surplus  heat 
in  the  operation  of  destructor  plants  in  American  cities  remains  to  be 
determined  by  experience.  It  is  hardly  likely  that  in  the  case  of  destruc- 
tor works  of  small  size  in  American  cities  the  surplus  power  can  be  dis- 
posed of  or  utilized  in  such  a  way  as  to  secure  a  very  considerable  return. 
In  the  case  of  larger  works  it  is  not  unlikely  that  a  material  offeet  to  the 
cost  of  maintaining  and  operating  the  works  may  be  secured  by  the  use 
or  sale  of  surplus  power,  while  in  some  localities  the  clinker  may  be 
found  to  have  a  considerable  value. 
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In  General. 

There  is  no  doubt  that  a  marked  change  in  the  present  methods  of 
disposing  of  municipal  waste  is  rapidly  becoming  necessary  in  many 
American  cities  and  in  the  larger  towns,  where  present  methods  are  ob- 
jectionable and  are  rapidly  becoming  impracticable;  and  as  necessity 
compels  the  introduction  of  more  efficient  methods  of  refuse  disposal,, 
cremation  in  destructor  works  affords  an  efficient  and  satisfactory  method 
of  rendering  innocuous  the  large  quantities  of  foul  organic  matter,  in- 
cluding infectious  material  collected  from  dwelling  houses,  stores,  streets, 
and  markets  of  densely  populated  districts.  From  a  sanitary  point  of 
view  this  method  of  refuse  disposal  is  the  best  that  has  thus  far  been 
devised  for  preventing  nuisance  and  the  possible  spread  of  infection  in 
the  disposal  of  such  wastes. 

The  destructor  as  a  means  of  disposing  of  municipal  refuse  has  long 
since  passed  the  experimental  stage,  and  by  its  extensive  employment  city 
wastes  are  disposed  of  in  foreign  countries  far  more  effectively  and  satis- 
factorily than  in  most  American  cities.  Doubt  has  been  expressed  as  to 
the  applicability  of  this  method  in  American  cities,  on  account  of  possible 
differences  in  the  composition  of  the  refuse  to  be  treated ;  and  it  is  pointed 
out  that  the  waste  of  householders  in  America  results  in  the  pro- 
duction of  much  larger  quantities  of  garbage  than  in  European  cities. 
While  this  is  very  likely  true,  it  is  probably  also  true  that  the  refuse  from 
American  cities  contains  greater  quantities  of  combustible  waste,  —  such 
as  wood,  paper,  etc.  —  than  are  found  in  the  wastes  of  European  cities,  a 
condition  which  would  have  a  tendency  to  offset  any  excess  in  the  amount 
of  garbage.  The  actual  experience  with  the  destructor  plants  that  have 
been  introduced  in  American  cities  shows  thus  far  that  the  efficiencv 
of  the  modern  cremation  works  or  destructor  in  cremating  municipal 
waste  without  nuisance  is  as  great  in  American  as  in  English  cities.  It  is 
likely  that  there  will  be  changes  and  improvements  in  the  design  of 
destructor  works,  and  trial  is  being  made  of  the  efficiency  of  cells  of 
various  sizes,  especially  smaller  cells  operated  at  higher  temperatures  than 
those  generally  employed  in  the  destructors  thus  far  introduced. 

The  destructor  works  in  operation  in  foreign  cities  and  those  thus  far 
introduced  in  American  cities  have  been  built  and  are  operated  by  the 
municipality  under  engineering  supervision.  In  the  design  of  a  destruc- 
tor plant  and  in  its  location  there  are  many  circumstances  to  be  con- 
sidered, most  of  which  are  engineering  questions  which  require  careful 
study  in  order  that  the  destructor  may  be  adapted  in  location  and  in 
design  to  the  work  which  it  will  be  required  to  do.  The  works  should 
be  located  with  reference  to  the  area  from  which  the  refuse  is  to  be  col- 
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lected,  its  accessibility,  the  practicability  of  utilizing  the  Burplus  heat 
and  disposing  satisfactorily  of  the  clinker  and  ashes,  and  the  handling 
of  all  materials  at  a  minimum  of  difficult}^  and  cost.  There  are  also 
details  of  the  feeding  and  stoking  of  these  furnaces  which  must  be  care- 
fully considered  in  connection  with  the  character  of  the  waste  to  be  dis- 
posed of  in  designing  the  works. 

The  reduction  method  for  the  disposal  of  garbage,  as  hitherto  devel- 
oped, has  been  in  many  cases  a  source  of  complaint  on  account  of  objec- 
tionable odors,  and  the  method  provides  at  best  only  for  a  portion  of  the 
wastes  requiring  disposal.  This  method,  which  has  recently  been  con- 
siderably improved,  may  still  be  used  for  the  treatment  of  garbage  in 
places  where  an  available  site  can  be  secured  and  where  it  is  not  deemed 
essential  to  provide,  for  the  time  being  at  least,  a  more  eflScient  system  of 
disposal  for  the  remaining  municipal  wastes  than  by  discharging  them 
upon  dumps.  It  is  possible  also  that  advantage  may  be  taken  of  the 
present  habit  of  keeping  garbage  separate  from  the  other  municipal 
wastes  to  utilize  the  reduction  method  of  garbage  disposal  in  connection 
with  destructor  works,  securing  the  economies  obtainable  from  the  sale 
of  grease,  tankage,  etc.,  recovered  from  the  garbage,  —  a  scheme  which 
has  been  suggested  recently  in  connection  with  the  disposal  of  the  refuse 
of  the  city  of  Boston.  The  reduction  process  involves  commercial  good 
management  in  the  sale  of  products,  —  a  disadvantage  where  such  works 
are  to  be  operated  under  municipal  control.  In  any  case,  the  reduction 
method  of  garbage  disposal,  if  its  use  is  to  be  continued,  must  be  im- 
proved to  such  an  extent  that  nuisance  can  with  certainty  be  prevented, 
and  past  experience  is  likely  to  be  a  considerable  handicap  in  its  future 
development,  especially  in  connection  with  destructor  works,  one  of  the 
advantages  of  which  is  that  they  can  be  located  in  the  midst  of  a  popu- 
lous district  without  danger  of  causing  a  nuisance.  Nevertheless  the 
operation  of  a  reduction  works  in  connection  with  a  destructor  plant 
appears  to  offer  an  opportunity  for  taking  full  advantage  of  the  econ- 
omies of  each  method,  utilizing  the  waste  heat  or  power  from  the  de- 
structor for  operating  the  reduction  works,  and  securing  at  the  same 
time  the  income  derivable  from  the  sale  of  conmiercial  products  resulting 
from  the  reduction  of  the  garbage.  While  no  such  combination  works 
has  yet  been  tried,  there  appears  to  be  no  reason  why  such  a  works, 
properly  designed,  cannot  be  operated  without  nuisance.  If  a  works 
of  this  kind  for  treating  municipal  refuse  in  large  quantities  shall  be 
installed,  the  results  will  be  awaited  with  great  interest. 

In  view  of  the  probability  that  material  changes  in  the  methods  of 
disposing  of  city  and  town  refuse  are  likely  to  become  essential  in  the  near 
future,  it  is  of  special  importance  for  cities  and  towns  to  keep  accurate 


No.  34.]  MUNICIPAL  REFUSE.  423 

records  of  the  amount  and  character  of  their  municipal  wastes  at  all 
seasons  of  the  year.  Information  collected  from  the  cities  and  towns 
in  Massachusetts  in  which  the  collection  and  disposal  of  municipal  waste 
is  regulated  by  the  city,  shows  that  in  a  few  of  the  larger  cities  careful 
records  are  kept  of  the  weight  and  volume  of  the  various  materials  dis- 
posed of,  which  show  the  variations  in  the  quantity  and  character  of  the 
different  wastes  at  different  times  during  the  year,  the  methods  by  which 
they  are  collected,  their  time  of  delivery,  length  of  haul,  etc.  It  is  veiy 
important  that  such  records  be  kept  in  all  municipalities,  since  such  in- 
formation will  assist  greatly  in  selecting  improved  methods  of  disposal 
when  changes  in  existing  methods  become  essential. 
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FOOD  AND  DRUG  INSPECTION. 


The  report  of  the  chief  analyst  presents  in  detail  the  work  of  this 
department  for  the  year  ended  Nov.  30,  1909.  The  following  personnel 
comprised  the  laboratory  force:  — 


HxxMAyK  C.  Lytbgob,    OkUf  AiuUvst. 
CHABLK8  H.  HiOKKT,     .  Firtt  Atst.  Analyst. 
Lewis  I.  Nubbnbebg,    .  Second  AtH.  AndLytt. 
OiiABXKCE  E.  Mabsh.    .  Third  Asut.  AnaiyH. 


HOBAOX  F.  Davis, Jntpector. 

Daniel  E.  McCabtht,     ....  Insptctor. 

Fbedbbiok  L.  Mabiok l7%*p4etor. 

Maubicb  p.  Cbowe, Inspector. 


The  number  of  samples  examined  during  this  period,  together  with  a 
summary  of  work  done  since  the  passage  of  the  law  in  1882,  follows :  — 

Food  and  Drug  Inspection  (1882-1909), 


Ybabs. 

SUMMABT. 

1909. 

Total 
1882-1909. 

Number  of  samples  of  milk  examined, 

Number  of  samples  above  standard, 

Number  of  samples  below  standard 

Number  of  samples  of  other  kinds  of  food  examined  (not  miUc).  . 
Number  of  samples  of  good  quality.          ..... 

Number  of  samples  adultenkted.  as  defined  by  the  statutes. 

Number  of  samples  of  drugs  examined, 

Number  of  samples  of  good  quality 

Number  of  samples  adulterated,  as  defined  by  the  statutes. 

Total  examination  of  food  and  drugs,       ..... 

Total  samples  of  good  quality, 

Total  samples  not  confonning  to  the  statutes,  .... 

4.611 
3.584 
1.027 

1.837 

1.504 

333 

889 
708 
181 

7.337 
5.796 
1.541 

105.608 
68.098 
37.510 

64,541 
52,670 
11,871 

20,471 

13,340 

7,131 

190,620 

134,108 

56.512 

Section  7  of  chapter  75  of  the  Revised  Laws  provides  that  the  State 
Board  of  Health  ^*  shall  annually  report  to  the  general  court  the  number 
of  prosecutions  made  under  the  provisions  of  sections  sixteen  to  twenty- 
seven,  inclusive,  and  an  itemized  account  of  the  money  expended  in  car- 
rying out  the  provisions  thereof ;  ^^  and  in  accordance  with  this  provision 
the  following  report  is  made. 

The  total  number  of  prosecutions  entered  during  the  fiscal  year  ended 
Nov.  30,  1909,  was  296.  Of  these,  267  resulted  in  conviction,  14  in 
acquittal;  2  were  nol-prossed;  and  11  were  dismissed  on  motion  of  the 
inspector.  Two  other  cases  came  to  trial,  but  were  dismissed  by  order  of 
the  court.    There  are  18  cases  pending  on  appeal  to  the  Superior  Court. 

The  amount  paid  in  fines  was  $5,666.74,  which  brings  the  sum  total 
to  $78,743.62. 
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Pbosecutions. 

The  following  table  presents  the  statistics  relative  to  the  prosecutions 
which  have  been  conducted  under  the  food  and  drug  acts  since  the  begin- 
ning of  work  in  1883  (Revised  Laws^  chapter  75,  sections  16  to  27) :  — 


Number  of  Complaints  entered  in  Court, 


YlSAR. 

Food 

and  Other 

Articles  (not 

including 

Milk). 

Drugs. 

Milk. 

TotaL 

Convic- 
tions. 

Fines 
imposed. 

1883. 

— 

6 

4 

0 

8 

—  1 

1884, 

2 

1 

46 

48 

44 

-1 

1886. « 

60 

1 

68 

110 

103 

—  1 

1886,* 

10 

- 

10 

20 

10 

-I 

1887. 

30 

__ 

34 

64 

60 

-J 

1888. 

22 

- 

43 

65 

61 

$2,042  00 

1880, 

74 

- 

66 

140 

124 

3.880  00 

1800, 

78 

- 

24 

102 

06 

3.010  00 

1801. 

06 

5 

40 

150 

136 

2.668  00 

1802.   . 

62 

12 

72 

136 

123 

3.661  70 

1803. 

26 

3 

67 

06 

02 

2.476  00 

1804.   . 

14 

— 

76 

00 

77 

2,626  00 

1806, 

13 

11 

68 

02 

86 

2.806  30 

1806. 

7 

— 

68 

76 

74 

2.812  20 

1807,   . 

13 

1 

61 

66 

64 

2.766  60 

1808.   . 

10 

- 

64 

64 

62 

2.060  08 

1800.   . 

10 

2 

26 

47 

45 

1.432  66 

1000.   . 

46 

6 

44 

04 

80 

1.800  70 

1001.   . 

30 

- 

66 

00 

00 

1.874  70 

1002.   . 

26 

3 

48 

76 

74 

2.617  08 

1003, 

34 

1 

44 

70 

70 

1.207  66 

1004, 

6 

6 

60 

62 

67 

1.600  00 

1006, 

200 

27 

77 

313 

276 

8.486  00 

1006. «  . 

177 

60 

171 

400 

383 

7.316  00 

1007.   . 

123 

63 

147 

333 

200 

6.646  00 

1008.   . 

76 

138 

210 

433 

386 

8.300  30 

1000. 

72 

44 

180 

206 

267 

6.666  74 

^  No  record  kept^ 
*  To  May  1.  1886. 


*  Four  months  only. 

*  Fourteen  months,  from  Sept.  30.  1006. 


No.  34.] 


FOOD  AND  DRUG  INSPECTION. 


429 


The  nature  of  the  oflEences  brought  to  the  attention  of  the  courts  during 
the  year,  the  names  of  the  defendants,  the  places  where  the  offences  were 
committed,  the  dates  of  trial  or  indictment,  and  the  results  of  the  prose- 
cutions, are  set  forth  in  the  following  table :  — 


For  Sale  o 

/ 

Milk  not 

of  Good  Standard  Qimlity, 

Namb. 

Place. 

Percentage 

of  Total 

SoUds. 

Date. 

Result. 

Monroe  B  CheBley, 

Amesbuiy,  . 

11.00» 

Bfay 

18,  1909. 

Conviction. 

Munroe  B.  Chesley. 

Amesbury,  . 

10.40< 

May 

18,  1909. 

Conviction. 

John  Lamard, 

Amesbury,  . 

11.50 

May 

18,  1909. 

Conviction. 

Oeoi^  L.  Averill,  . 

Andover, 

10.911 

Nov. 

30,  1909. 

Conviction. 

OeoTse  Dufton. 

Andover, 

11.20 

Feb. 

24,1909, 

Conviction. 

Andover, 

10.10> 

Nov. 

8.  1909, 

Conviction. 

Aharon  Kasbaian.  . 

Andover,     . 

10.86> 

Nov. 

8.  1909. 

Conviction. 

Edward  A.  Piper,    . 

Ashby, 

8.32i> 

Apr. 

13.  1909, 

Conviction. 

Wm.  R.  UnderfaUl. 

Ashby, 

0.801 

Apr. 

13,  1909. 

Conviction. 

Orrin  H.  Keith. 

Attleborough, 

11.06» 

Nov. 

14,  1909, 

Conviction. 

Oirin  H.  Keith, 

Attleborough, 

11.13 

Nov. 

14,  1909, 

Conviction. 

Qeoxse  H.  Swift,     . 

Berkky, 

11.00* 

Oct. 

29,  1909, 

Conviction. 

Roger  8.  Abbott,    . 

Beverly, 

10.68* 

July 

22.  1909, 

Conviction. 

Charles  Cox,  . 

Beverly, 

11.17* 

Sept.  27.  1909. 

Conviction.  * 

William  E.  Dailey. 

Braintree,    . 

9.94* 

Bfay 

1.  1909, 

Conviction. 

Jacob  A.  Dyer, 

BraintrM,    . 

9.681 

Apr. 

10.  1909, 

Conviction. 

Albert  L.  Fozfouah. 

BraintrM.    . 

11.22 

July 

15,  1909. 

Conviction. 

John  King,     . 

BraintrM,    , 

11.40 

June  25,  1909, 

Conviction. 

John  King,     . 

Braintree,    , 

11.80 

June  25,  1909, 

Conviction. 

Emeet  A.  Peck, 

Brockton,    . 

10.72* 

Oct 

21.  1909, 

Conviction. 

Ernest  A.  Peck, 

Brockton,    , 

10.72 

Oct. 

21.  1909. 

Conviction. 

Arthur  E.  Dutton, 

Chelmsford, 

11.52 

Apr. 

28.  1909. 

Conviction.  * 

James  McCormick. 

Chelmsford, 

10.92 

Oct. 

28,1909, 

Conviction. 

James  McCormick, 

Chelmsford, 

10.94* 

Oct. 

28.  1909. 

Conviction. 

Edward  C.  Wright, 

Chelmsford, 

10.49* 

Apr. 

28.  1909, 

Dismissed. « 

Edward  C.  Wright, 

Chelmsford, 

10.49* 

Apr. 

28,  1909, 

Nol-prossed. 

James  Breen, 

Concord, 

9.54* 

Oct. 

7,  1909. 

Conviction. 

John  A.  Burgner,    . 

Dalton, 

9.45* 

Aug. 

6,  1909. 

Conviction. 

John  A.  Burgner,    . 
Jacob  F.  Kirchner, 

Dalton, 

11.87» 

Aug. 

6,  1909, 

Conviction. 

Dalton, 

12.00* 

Oct. 

6,  1909. 

Conviction. 

>  Removal  of  cream  alleged  in  complaint. 

*  Addition  of  water  alleged  in  complaint. 

*  Appealed  to  upper  court;  ease  pending. 

*  Dismissed  for  want  of  prosecution,  on  motion  of  inspector. 
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For  Sale  of  Milk  not  of  Good  Standard  Quality  —  Continued. 


Nams. 


Place. 


Percentage 

of  Total 

Solids. 


Date. 


Result 


Henxy  H.  Webry,   . 

Wilbur  Elliot, 

Arthur  Howland,    . 

Adolpbe  Bouchard, 

John  C.  Fox, 

John  C.  Fox, 

William  L.  Peabody, 

Frank  Chapman.     . 

Alfred  Charron, 

Robert  Evans, 

Olin  E.  Swan, 

Joseph  A.  Butler,    . 

Thomas  Connelley, 

Thomas  Connelley, 

Qlouoester  Dairy  Company, 

Isaac  Knudsen, 

North  Shore  Dairy  Association, 

North  Shore  Dairy  Association, 

North  Shore  Dairy  Association, 

North  Shore  Daily  Association, 

John  G.  Nutton, 

George  E.  Waldron 

Geoige  E.  Waldron 

Hubert  H.  Hall, 

Hubert  H.  Hall, 

Morris  E.  Field, 

Albert  M.  Brown, 

Albert  M.  Brown, 

Chas.  W.  Emerson, 

Harry  C.  Lyons, 

Harry  C.  Lyons, 

Daniel  L.  Reynolds 

Daniel  L.  Resmolds 

George  Kafalas, 

Nicklos  Kafalas, 


Dalton, 
Danvers, 
Dartmouth, 
Dracut, 
Dracut, 
Dracut, 
Dracut, 
Dunstable,  . 
Easthampton, 
Falmouth,  . 
Framingham, 
Gloucester,  . 
Gloucester,  . 
Gloucester,  . 
Gloucester,  . 
Gloucester,  . 
Gloucester,  . 
Gloucester,  . 
Gloucester,  . 
Gloucester,  . 
Gloucester,  . 
Gloucester,  . 
Gloucester,  . 
Great  Barrington, 
Great  Barrington, 
Greenfield,  . 
Harvard, 
Harvard, 
Haverhill,  . 
Haverhill,  . 
Haverhill,  . 
Haverhill,  . 
Haverhill,  . 
Ipswich, 
Ipswich, 


11.16» 

Aug. 

6, 

1909. 

11.30 

Dec. 

16, 

1908, 

11.401 

Dec. 

29, 

1908, 

11.60* 

Sept. 

1, 

1909, 

8.74» 

Deo. 

30, 

1908. 

.9.60« 

Dec. 

30, 

1908, 

11.70 

Feb, 

6. 

1909, 

11.24* 

Mar. 

13, 

1909, 

0.641 

Feb. 

23, 

1909. 

10.60 

Oct 

28, 

1909. 

11.66 

Apr. 

21. 

1909. 

11.60 

Aug. 

19, 

1909, 

7.72»« 

Aug. 

19. 

1909, 

7.72* 

Aug. 

19. 

1909, 

11.12* 

Aug. 

19. 

1909, 

11.34 

Aug. 

27. 

1909, 

11.40 

Aug. 

19. 

1909, 

11.80* 

Aug. 

19. 

1909, 

9.20* 

Aug. 

19, 

1909, 

11.00* 

Aug. 

19, 

1909, 

11.73 

Sept 

16, 

1909. 

11.621 

Aug. 

26. 

1909, 

11.60 

Aug. 

26. 

1909, 

10.26* 

Sept 

11, 

1909, 

8.94* 

Sept 

11. 

1909, 

7.431* 

Jan. 

29, 

1909, 

11.02 

July 

19. 

1909, 

10.20* 

July 

19, 

1909, 

11.37 

Jan. 

26. 

1909. 

8.82* 

Aug. 

16, 

1909. 

8.82 

Aug. 

16. 

1909, 

11.12* 

Nov. 

1, 

1909. 

11.12 

Nov. 

1. 

1909, 

11.62 

Dec 

26. 

1908. 

11.20* 

Dec. 

26, 

1908, 

Conviction. 

AcquittaL 

Conviction. 

Conviction. 

Conviction. 

Conviction. 

Conviction. 

Conviction. 

Conviction. 

Conviction. 

Conviction. 

Conviction. 

Conviction.  * 

Conviction.  * 

Acquittal. 

Conviction. 

Conviction. 

Conviction.  * 

Conviction.  * 

Conviction.  * 

Dismissed.  * 

AcquittaL 

Acquittal. 

Conviction. 

Conviction. 

Conviction. 

Conviction. 

Conviction. 

Conviction. 

Conviction. 

Conviction. 

Conviction. 

Conviction. 

Conviction. 

Conviction. 


1  Removal  of  cream  alleged  in  complaint. 

*  Addition  of  water  alleged  in  complaint. 

*  Appealed  to  upper  court;  case  pending. 

'  Dismissed  for  want  of  prosecution,  on  motion  of  inspector. 
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For  Sale  of  Milk  not  of  Good  Standard  Quality  — 

-  Continued. 

Naicb. 

Place. 

Percentage 

of  Total 

SoUds. 

Date. 

Result 

John  Q.  McPhee,     . 

Ipswich, 

9.821 

Dec. 

26.  1908, 

Conviction. 

John  G.  McPhee,     . 

Ipswich, 

9.70» 

Dec. 

26.  1908, 

Conviction. 

JeiM  H.  Whipple,  . 

Ipswich, 

10.23> 

Dec. 

26,  1908, 

Conviction. 

JeaM  H.  Whipple,  . 

Ipswich, 

9.82  > 

Dec. 

26.  1908, 

Conviction. 

Uartial  G.  Gagne,  . 

Lawrence,    , 

11.40 

Dec. 

8.  1908, 

Conviction.  * 

iMuah  R.  KimbaU, 

Lawrence,    . 

11.92 

Aug. 

18,  1909, 

Conviction. 

Jabes  R.  Summengill,     . 

Lawrence,    . 

8.27»« 

Feb. 

24,  1909, 

Conviction. 

Geoice  E.  Blake,    . 

Lenox, 

11.80* 

Oct. 

23,1909, 

Conviction. 

Chan.  W.  Harria,     . 

Leominster, 

10.661 

Oct. 

27,  1909, 

Conviction.  * 

John  H.  HarsToye, . 

Lexington, 

11.68» 

July 

23,  1909, 

Conviction. 

Lincoln, 

11.661 

July 

23,  1909, 

Conviction. 

Geoiie  Yapp, 

Littleton,     . 

11.02 

May 

28,1909. 

Conviction. 

Arthur  G.  Boynton, 

Lowell, 

10.93 

Jan. 

6,1909, 

Dismissed. « 

LeeUeG.  Hill. 

Lowell, 

11.72 

Sept. 

1,  1909. 

Conviction.  * 

Janes  Brown, 

Lonenbuig, 

11.20 

Apr. 

13,  1909, 

AcquittaL 

Stephen  Benea, 

Lynn, 

11.67 

Oct. 

25.  1909. 

Conviction. 

Joeeph  Levett, 

L3mn, 

10.80* 

Oct. 

25.  1909. 

Conviction. 

Geo.  W.  ICansfield, 

Lynn, 

8.42i> 

Jan. 

9,1909, 

Acquittal 

Ciharles  C.  Nunn,     . 

Lynn, 

11.86* 

Oct 

25,  1909, 

Conviction. 

William  McNiff,      . 

Marlborough, 

10.60> 

Oct. 

2.  1909, 

Conviction. 

William  McNifF,      . 

Marlborough, 

10.80 

Oct. 

2.  1909, 

Conviction. 

Marlborough, 

11.70 

Apr. 

10,  1909, 

Conviction. 

Adehml  J.  Poudrier, 

Marlborough, 

11.66 

Apr. 

10,  1909, 

Conviction. 

Fnnk  J.  Rooney,    . 

Marlborough, 

12.081 

Oct 

2,  1909, 

Conviction. 

Frank  J.  Rooney,   . 

Bfarlborough* 

12.02 

Oct 

2,1909 

Conviction. 

William  Fleming,    . 

Medfoid,      . 

11.94 

July 

27.1909 

,     Conviction. 

William  Fleming,    . 

Medford, 

11.44* 

July 

27,  1909, 

,     Conviction. 

Ernest  Hamiah, 

Methuen, 

11.32 

Deo. 

8,  1908 

.     C<mviction. 

Otto  Minxner, 

Methuen, 

11.65 

Mar. 

5,  1909 

,      Conviction.  * 

Patrick  J.  O'Leaiy, 

Methuen, 

11.37 

July 

13,  1909, 

,     Conviction. 

Edward  P.  ReynoUa, 

Methuen, 

10.341 

Dec. 

8,1908 

,     Conviction. 

Edward  P.  Reynolds, 

Methuen, 

10.341 

Dec. 

8,  1908 

,     Conviction. 

Vamum  B.  Richardson,  . 

Methuen, 

10.94 

Feb. 

27,  1909 

.      Conviction. 

Leonard  Hammer,  . 

Monterey,    , 

11.001 

Aug. 

31.  1909 

.     Conviction. 

Bartholomew  J.  GanoU,  . 

Natick. 

10.911 

Oct 

23,  1909 

,      Conviction. 

1  Addition  of  water  alleged  in  complaint 

*  Appealed  to  upper  court;  case  pending. 

*  Removal  of  cream  alleged  in  complaint 

«  Dismissed  for  want  of  prosecution,  on  motion  of  inspector. 
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For  Sale  of 

Milk  not  of  Good  Standard  Quality- 

-  Continiied. 

Nakb. 

Place. 

Percentage 

of  Total 

Solids. 

Date. 

Result 

Wm.  P.  Crowley,    . 

Needham,    . 

10.141 

Sept.  30,  1909, 

Conviction. 

Wm.  P.  Crowley,     . 

Needham,    . 

10.44 

Sept  30,  1909, 

Conviction. 

John  C.  Moynihan, 

Newburyport, 

10.661 

May 

12,  1909, 

Conviction. 

John  C.  Moynihan, 

Newburyport, 

10.66 

May 

12,  1909, 

Conviction. 

John  A.  Johnaon,    . 

North  Adams, 

10.88 

Oct. 

16,  1909, 

Conviction. 

Willatd  0.  Putniim, 

North  Andover,    . 

0.341 

Aug. 

18,  1909, 

Conviction 

WOlard  0.  Putnitm. 

North  Andover,    . 

11.24S 

Aug. 

18,  1909. 

Conviction. 

Willatd  0.  Putnam, 

North  Andover,    . 

11.24> 

Aug. 

18,  1909, 

Conviction. 

Frank  O.  Rea, 

North  Andover,    . 

10.88 

Mar. 

12,  1909, 

,      C<mviction. 

George  A.  Rea, 

North  Andover,    . 

11.66 

Mar. 

12.  1909, 

Acquittal 

Anthony  Rogers,     . 

North  Andover,    . 

10.481 

Nov. 

24,  1909 

Conviction. 

Anthony  Rogers,     . 

North  Andover,    . 

10.031 

Nov. 

24.1909, 

Conviction. 

Herbert  L.  Kimball, 

Northborough, 

11.67 

Apr. 

30.  1909 

,     Conviction. 

WiliiB  E.  Wheeler,  . 

Northborough, 

11.421 

Aug. 

30,  1909 

Conviction. 

Frank  W.  Chase,     . 

Oak  Bluffs, 

11.53 

Sept.  14,  1909, 

,     Conviction. » 

Daniel  E.  Cummings, 

Peabody.     . 

8.241 

June 

14.1909 

Conviction. 

Frank  T.  Moore,      . 

Peabody,     . 

10.80 

July 

12.  1909 

Conviction.  * 

Fzank  T.  Moore,     . 

Peabody,     . 

11.041 

July 

12.  1909 

»     Conviction.  > 

John  P.  Dowling,    . 

Pittefield,     . 

12.001 

Feb. 

26.  1909 

Conviction. 

John  P.  Dowling,    . 

Pittefield,     . 

12.001 

Feb. 

26.  1909 

Conviction. 

Martin  £.  Egan,      . 

Pittefield, 

10.621 

Oct. 

22,  1909, 

,      Conviction. 

Joseph  Loehr, 

Pittefield,     . 

10.901 

Aug. 

6.  1909 

,      Conviction. 

William  8.  Noble.   . 

Pittefield,     . 

0.62« 

Oct 

6,1909 

,      Convieticm. 

James  E.  Torrey,    . 

Pittsfiekl,     . 

11.80 

Feb. 

26,  1909 

,      Conviction. 

Jamee  E.  Torrey,    . 

Pittefield,     . 

11.801 

Feb. 

26,  1909 

,     Conviction. 

Mariano  D.  Anide, 

Raynham, 

12.241 

Oct 

29,  1909 

,      Conviction. 

John  Parker, 

11.061 

Sept  28,  1909 

,      Conviction. 

Wm.  D.  Emezson,  . 

Reading, 

10.231 

Dec. 

6.  1908 

,      Conviction. 

George  P.  Becket,  . 

Revere, 

11.201 

July 

10.  1909 

,     Conviction. 

Joseph  Fortunate,  . 

Revere, 

11.47 

Jan. 

8.  1909 

,     Conviction. 

Harry  Medlyn, 

Richmond, 

10.321 

Oct 

6.1909 

,     Conviction. 

John  Bedard, 

Rochester, 

11.821 

Dec 

28.1908 

,     Convicti<»i. 

John  Bedard, 

Rochester, 

11.86 

Dec. 

28.1908 

,     Conviction. 

William  Horgan,     . 

Salem, 

11.361 

Deo. 

29.  1908 

,      Conviction. 

Joseph  L'Heureux, 

Spencer, 

11.82 

Nov. 

16,  1909 

,      Acquittal. 

1  Addition  of  water  alleged  in  complaint 
*  Removal  of  cream  alleged  in  complaint 


*  Appealed  to  upper  court;  case  poiding. 

*  Skimmed  milk;  cans  not  marked. 
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For  Sale  of 

Milk  not  of  Good  Standard  Quality  —  Concluded. 

Namb. 

Place. 

Percentage 

of  Total 

SoUds. 

r 

Date. 

Result 

Wm.  H.  Wakefield, 

Spencer, 

11.10> 

Nov.  16.  1909. 

Conviction.  * 

Heary  M.  W&de,     . 

•               • 

Stockbridge, 

12.001 

Oct.    23. 

,  1909. 

Conviction. 

Wm.  A.  Kimball. 

1 

•               • 

Stoufhton,  . 

11.70» 

Nov.  26 

.  1909. 

Conviction. 

Gharies  R.  Luther. 

•               • 

Sutton, 

11.741 

Aug.  26, 

1909, 

Conviction. 

Edcar  A.  Saigeat, 

• 

Sutton, 

10.461 

Aug.  26, 

,  1909, 

Conviction. 

Wm.  £•  BxiQpit 

. 

Taunton, 

11.201 

Oct.    29 

,  1909, 

Conviction. 

GeoiiB  H.  Gould, 

t               • 

Taunton,     . 

10.711 

May   14, 

,  1909. 

Conviction. 

David  8.  CUrke. 

•               ■ 

Topsfiekl,     . 

10.80 

Aug.  18, 

,  1909. 

Conviction. 

Davkl  S.  Clarke. 

■               ■ 

Topsfield.     . 

10.04* 

Aug.  18, 

,  1909. 

Conviction. 

Alex.  Francis, 

•               • 

Truro, 

11.441 

Aug.  28, 

1909, 

Conviction. 

Alex.  Fianeis, 

•               • 

Trupo, 

11.44 

Aug.  28, 

.  1909. 

Conviction. 

John  T.  Ahlman, 

•               • 

Waltham.    . 

11.80» 

Dec.   24, 

1908. 

Conviction. 

Flank  Loehr, 

■               • 

Washington, 

11.62 

Aug.     6, 

.  1909, 

Conviction. 

Fimnk  Loehr, 

m                          ■ 

Washington, 

10.321 

Oct.      6, 

1909. 

Conviction. 

Duane  H.  Waller. 

B                             • 

Westford,     . 

11.60 

Jan.    23, 

,  1909, 

Conviction. 

Samuel  Milb, 

p                          • 

Westminster, 

11.14 

May   17 

,  1909. 

Conviction. 

Loues  Reynolds, 

t                          • 

Westminster, 

11.46 

May   29, 

,  1909, 

Conviction. 

Dennis  Cohan, 

■                           • 

Weymouth, 

10.001 

Nov.  30, 

1909. 

Dismissed. « 

Dennis  Cohan, 

*                           • 

Weymouth. 

12.67 

Nov.  30, 

1909, 

Disinissed.  * 

Daniel  Riley, 

p                          • 

Weymouth. 

10.161 

Nov.  30, 

1909, 

Conviction.  * 

Daniel  Riley, 

p                           • 

Weymouth. 

12.20 

Nov.  30, 

1909. 

Dismissed. « 

Harry  Mack, 

•                           • 

Winchendon, 

11.84 

July   29. 

1909, 

Conviction. 

Elliot  M.  Whitcomb, 

p                          • 

Winchendon, 

11.32> 

July     8, 

1909, 

AoquittaL 

Elliot  M.  Whitoomb, 

• 

Winchendon, 

11.32 

July    16, 

1909, 

Conviction. 

AJmoo  E.  Richardson. 

■                           ■ 

Whichester, 

10.90 

Oct.    16, 

1909. 

Conviction. 

Anthony  C.  Richardson, 

Winchester, 

10.90 

Oct    16, 

1909. 

Conviction. 

Robert  Hargrove,   . 

p                          • 

Wobum, 

12.261 

Aug.  28, 

1909, 

Conviction. 

Albert  E.  Kenneson, 

• 

Wobum, 

12.14> 

Dec.    19, 

1908, 

Conviction. 

Albert  E.  Kenneson, 

•                           • 

Wobum, 

12.26* 

Dec.    19, 

1908, 

Conviction. 

John  A.  Porter, 

«                           ■ 

Wobum, 

11.84 

Sept.    4, 

1909. 

Conviction. 

John  A.  Porter. 

■                           • 

Wobum, 

11.90* 

Sept    4, 

.  1909. 

Conviction. 

Wm.  J.  Whalen.      . 

■                           • 

Wobum, 

11.74 

Dec.    10 

1908. 

Conviction. 

Michael  S.  Tavitian, 

•                           • 

Plaistow,  N.  H.,  . 

11.00 

Aug.  16 

,  1909. 

Conviction. 

Michael  S.  Tavitian, 

•                           • 

Platstow,  N.  H.,  . 

8.821 

Aug.  16, 

,  1909. 

Conviction. 

• 

A   JJ9 

A* ^* 

A _,1 1      •_ 

_l_  S—X 

- 

1  Additicm  of  water  alleged  in  complaint 

*  Appealed  to  upper  court;  case  pending. 

*  Removal  of  cream  alleged  in  complaint 

*  Dismissed  for  want  of  prosecution,  on  motion  of  inspector. 
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For  sale  of  Milk  containing  Added  Foreign  Matter. 

Name. 

Place. 

Adulterant. 

Date. 

Result. 

Albert  H.  Friend, 
Albert  H.  Friend, 

Gloucester, 
Gloucester, 

Coloring  matter,     . 
Coloring  matter,     . 

Aug.  19,  1909, 
Aug.  19.  1909. 

Conviction.  > 
Conviction.  > 

For  Sale  of  Adulterated  Cream, 

Geonce  Dee, 

Lynn, 

Calcium  sucrate,     . 

Deo.     5,  1908. 

Convicticm. 

Richard  J.  Borden, 

Quincy, 

Calcium  sucrate,     . 

Dee.     2,  1908, 

Acquittal. 

John  W.  Davies, 

Reading,    . 

Calcium  sucrate,     . 

Dec.     5.  1908, 

Conviction. 

Daniel  A.  Neylon, 
James  P.  Murphy, 

Springfield, 
Watertown. 

Sugar  and  calcium 

sucrate. 
Calcium  sucrate,     . 

Feb.    19,  1909, 
Deo.     8,  1908. 

Conviction. 
Nol-prosaed. 

David  E.  Powers,  agent, 

Watertown, 

Calcium  sucrate,     . 

Dec.    17,  1908, 

AcquittaL 

1  Appealed  to  upper  court;  case  pending. 


For  Sale  of  Unmarked  Renovated  Butter, 


Name. 

Place. 

Date. 

Result 

Oscar  Drew, 

Albert  H.  Daly, 

Boston,                   .    . 
Springfield, 

Jan.    18.  1909, 
May   19.  1909. 

Conviction. 
Conviction. 

For  Sale  of  Oleomargarine  as  Butter, 


Wm.  E.  Megett. 


Worcester, 


July   28,  1909. 


Conviction. 


For  Sale  of  Adulterated  Foods  other  than  Milk  and  Milk  Products, 

Hamburg  Steak. 


- 

_     _    L' '  J   _   1 

-   -  - 

-  - 

Name. 

Place 

Adulterant. 

Date. 

Result. 

Archibald  T.  Blair.       . 

Boston, 

Sulphurous  acid,     . 

Feb.   23.  1909, 

Conviction. 

John  J.  Brosnahan, 

Boston, 

Sulphurous  acid,     . 

Jan.    28.  1909, 

AcquittaL 

John  F.  Coleman. 

Boston, 

Sulphurous  acid.     . 

Feb.     5,  1909. 

Conviction. 

Geo.  W.  Gilbert. 

Boston, 

Sulphurous  acid.     . 

Feb.    11,  1909, 

Conviction. 

Morris  Goldman, 

Boston, 

Sulphurous  acid.    . 

Mar.  19,  1909, 

Conviction. 

Daniel  R.  Grower. 

Boston. 

Sulphurous  acid,     . 

Feb.   23,  1909, 

Conviction. 

Thos.  F.  Grinham, 

Boston, 

Sulphurous  acid.     . 

Feb.   23,  1909, 

Conviction. 

Wm.  D.  Halward, 

Boston. 

Sulphurous  acid,     . 

Mar.     9,  1909, 

Conviction. 

Herman  H.  Hescamp.  . 

Boston, 

Sulphurous  acid,    . 

Mar.  24,  1909, 

Conviction. 

Herman  H.  Hescamp.  . 

Boston, 

Sulphurous  acid,     . 

Mar.  24,  1909. 

C<mviction. 
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For  Sale  of  Adulterated  Foods  Other  than  MUk  and  Milk  Products  —  Con- 
tinued. 

Hambusq  Stkak  —  Concluded. 


Name. 

Place 

Inael  Mostowitz, 

Boston, 

Joseph  Pelhnan, 

Boston, 

Elbridse  A.  Pickard,    . 

Boston, 

Simoo  Piletsky,  . 

Boston,      . 

David  Reid. 

Boston,      . 

Geo.  W.  Scott,     . 

Boston, 

Benard  I.  Siecel. 

Boston, 

F«nwick  Steeves. 

Boston, 

Benj.  F.  Thomas. 

Boston, 

Albert  J.  Barney, 

New  Bedford.     . 

Adulterant. 


Date. 


Result. 


Sulphurous  acid. 
Sulphurous  acid, 
Sulphurous  acid, 
Sulphurous  acid. 
Sulphurous  acid. 
Sulphurous  acid. 
Sulphurous  acid, 
Sulphurous  acid. 
Sodium  sulphide. 
Sulphurous  acid. 


Feb. 
Feb. 
Feb. 
Dec. 
liar. 
Feb. 
Feb. 
Feb. 
Jan. 
Jan. 


23,  1909, 
23.  1909, 
23,  1909. 
oi  iVUo. 
19,  1909, 
23,  1909, 
23.  1909, 
23.  1909, 
27,  1909, 
26,  1909. 


Conviction. 
Conviction. 
Conviction. 
Conviction. 
Conviction. 
Conviction. 
Conviction. 
Conviction. 
Conviction. 
Conviction. 


Sausage. 


Heibert  B.  Hathaway, 

Arlington, 

Sulphurous  acid,     . 

Dec.    11.  1908, 

Conviction. 

Herbert  B.  Hathaway, 

Arlington, 

Sulphurous  acid,     . 

Dec.    li;  1908. 

Conviction. 

Ancek)  Acerra,     . 

Boston, 

Sulphurous  acid,     . 

Mar.   19.  1909. 

Conviction. 

Hederic  Diegeant, 

Boston, 

Sulphurous  acid,     . 

Apr.    23,  1909, 

Conviction. 

do.  Giordano,     . 

Boston, 

Sulphurous  acid,    . 

Mar.   19,  1909, 

Conviction* 

Qiarles  H.  Thompson,  . 

Worcester, 

Sulphurous  acid,     . 

May     7,  1909, 

Dismissed.  ^ 

Beef  Sausage. 


Herbert  B.  Hathaway. 
Heibert  B.  Hathaway, 


Arlington, 
Arlington, 


Sulphurous  acid, 
Sulphurous  acid. 


Dec.    11,  1908,     Conviction. 
Dee.    11,  1908,  '  Conviction. 


Tomato  Sausage. 


Philip  W.  Rounseweil, 
Philip  W.  Rounseweil, 
Carl  Hineburg,    . 
Jd[m  R.  Harris,  . 
Wm.  Kingsley.    . 
Herbert  Leed, 
James  Smith, 
Valentine  Dooley, 
Hennan  Isenberg, 


Boston, 

Sulphurous  acid,     . 

Jan. 

22,  1909, 

Conviction. 

Boston, 

Sulphurous  acid,    . 

Jan. 

22.  1909, 

Conviction . 

Boston, 

Sulphurous  acid.     . 

Jan. 

27,  1909, 

Dismissed.  > 

Lawrence. 

Sulphurous  acid,     . 

Jan. 

29,  1909, 

Conviction. 

Lawrence, 

Sulphurous  acid,    . 

Jan. 

15,  1909, 

Conviction. 

Lawrence, 

Sulphurous  acid,    . 

June 

15.  1909, 

Conviction. 

Lowell, 

Sulphurous  acid,     . 

Jan. 

23.  1909. 

Conviction. 

Salem, 

Sulphurous  acid,     . 

Mar. 

11.  1909, 

Conviction. 

Springfield, 

Sulphurous  acid,     . 

May 

26,  1909. 

Conviction. 

Shrimp. 


Herman  Isenberg, 


Springfield, 


Boron  compound,  .      May   26,  1909, 


Conviction. 


•  Disml«if^  by  order  of  the  court.       '  Dismissed  for  want  of  prosecution,  on  motion  of  inspector. 
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For  Sale  of  Adulterated  Foods  Other  than  MUk  and  Milk  Products  —  Con- 
tinued. 

Tomato  Cjmtvr. 


Naiu. 

Place. 

Adulterant. 

Date. 

Result 

James  H.  Carr,    . 

Lowell, 

Benzoic  acid. 

Jan.    23,  1909. 

Conviction. 

Cider  Vinboar. 


Joseph  Laurin, 
Wm.  H.  Wood, 
Wm.  W.  Babcock, 
John  Bolan, 
Wm.  H.  Cleaiy, 
Stephen  J.  Collins, 
Harriman  J.  Haring, 
Clarence  D.  Robinson, 
Wm.  O.  Sheldon, 

Sylvester  L.  Tiaver, 
Alexander  Pessini, 
Walker  Arminston,  Jr. 
Michael  £.  McCabe, 
Ulderic  V.  Vigeant, 
Geo.  H.  Williamson, 


Lowell, 

New  Bedford, 

Springfield, 

Springfield, 

Springfield, 

Springfield, 

Springfield, 

Springfield, 

Springfield, 

Springfield, 

West  Springfield 

Worcester, 

Worcester, 

Worcester, 

Worcester, 


Not  pure  cider  vine- 
gar. 

Not  pure  cider  vine- 
gar; colored. 

Not  pure  cider  vine- 
gar. 

Not  pure  cider  vine- 
gar. 

Not  pure  cider  vine- 
gar. 

Not  pure  cider  vine- 
gar. 

Not  pure  cider  vine- 
gar. 

Not  pure  cider  vine- 
gar. 

Not  pure  cider  vine- 
gar; contains  al- 
cohol. 

Not  pure  cider  vine- 
gar. 

Colored, 

Not  pure  cider  vine- 
gar. 

Not  pur©  cider  vine- 
gar. 

Not  pure  cider  vine- 
gar. 

Not  pure  cider  vine- 
gar. 


June 

Jan. 

May 

May 

May 

May 

May 

May 

May 


14,  1909, 
26,  1909, 
26.  1909, 
26.  1909, 

19,  1909. 
26,  1909. 

20.  1909, 
26,  1909, 
22,  1909. 


May  26,  1909. 
May  19.  1909. 
Apr.  29,  1909, 
Biay  7,  1909. 
Apr.  29.  1909, 
May     6,  1909, 


Conviction. 
Convictioo. 
Conviction, 
Conviction. 
Conviction. 
Conviction. 
Conviction. 
Conviction. 
Conviction. 

Conviction. 
Conviction. 
Conviction. 
Dismissed.^ 
Convictiim. 
AcquittaL 


Spxrit  Vikboar. 


Frank  A.  Clark,  . 
Edward  S.  Hanks, 
Max  Israel, 

New  Bedford,     . 
West  Springfield, 
Worcester, 

Acidity  below  legal 

standard. 
Artificially  colored. 

Acidity  below  legal 
standard. 

Jan.    26,  1909, 
May   26,  1909, 
Apr.   29,  1909, 

Conviction. 
Conviction. 
Conviction. 

Jams  and  Jellxbs. 


Frank  Bott, 


Boston. 


Salicylic  acid, 


Apr.    13,  1909. 


Conviction. 


Maplb  Sugar. 


Spiros  Kansias.   . 

Boston, 

Cane  sugar,   . 

Mar.   29.  1909, 

Conviction. 

Charles  Maspero, 

Boston. 

Cane  sugar.   . 

Apr.     5,  1909. 

Conviction. 

Louis  Sassemo,    . 

Boston, 

Cane  sugar,   . 

Apr.   21.  1909. 

Ccmviction. 

James  Paganis,    . 

Ipswich,     . 

Cane  sugar,   . 

Mar.  29.  1909. 

Conviction. 

Joseph  Pecone,    . 

Qumcy, 

Cane  sugar,   . 

Apr.    17.  1909, 

Conviction. 

Geo.  N.  Pilabw,  . 

Springfield, 

Cane  sugar,   . 

May   26,  1909, 

Conviction. 

1  Dismissed  by  order  of  the  court. 
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For  Sale  of  Adulterated  Foods  Other  than  Milk  and  Milk  Products  —  Con- 

daded. 

CiDEB. 


Name. 

Place. 

Adulterant. 

Date. 

Result 

Oicar  Drew, 

Boston, 

Benxoio  acid. 

Jan.    18,  1900, 

Conviction. 

Conelius  Keefe, 

Boeton,      . 

Bensoic  acid, 

Apr.   16,  1900, 

Conviction. 

Felix  RuMO, 

Boston,      . 

Benioic  acid, 

BCar.  26,  1900, 

Conviction. 

Geo.  L.  Sharfner, 

North  Andover,  . 

Sulphurous  acid,     . 

Aug.     6,  1909, 

Conviction. 

Edward  C.  HalU 

Watertown, 

Bensoic  acid, 

Feb.   10.  1909, 

Conviction. 

Watertown, 

Bensoic  acid. 

Feb    10,  1909, 

Conviction. 

For  Sale  of  Unstamped  VeaL 


Namx. 


Wm.  S.  McCarthy, 
Joe  Keller,  . 


Date. 


Result 


Apr.   21,  1909, 
Apr.  26,  1909, 


Conviction. 
Conviction. 


For  Sale  of  Adulterated  Drugs. 
Alcohol. 


Namb. 

Place. 

Adultemnt 

Date. 

Result 

Lawrence  Cordelia,             Haverhill, 

Water, 

Sept  27,  1909, 

Conviction. 

Olive  Oil. 


Ifiehael  H.  Ajamian, 
Antonio  Gardinali, 
Antonio  Cardinali, 
Antonio  Cardinali, 
Alfonso  Gaido,    . 
Michael  Kotioeoe, 

Constantino    Spiropou' 

kM. 
Constantino    Spiropou- 

los. 
Constantino    Spiropou- 

los. 
HVilliam  Canelos, 

NickUs  Kintsios, 

Michael  Tristany, 

Peter  Patropouloe, 

Joseph  Russo, 


Boston, 

Boston, 

Boston, 

Boston, 

Boston, 

Boston, 

Boston, 

Boston, 

Boston, 

Ipswich, 

Ipswich, 

Lee,  . 

Maiden, 

BCalden, 


Cotton-seed  oi 
Cotton-seed  o 
Cotton-seed  o 
Cotton-seed  o 
Cotton-seed  o 
Cotton-seed  oil. 
Cotton-seed  o 
Cotton-seed  o 
Cotton-seed  o 
Cotton-seed  o: 
Cotton-seed  o 
Cotton-seed  o 
Cotton-seed  oil. 
Cotton-seed  oi 


1. 
1, 
I 
I 
1. 


1, 
1. 
1, 
U 
1. 
1. 


Mar. 

June 

June 

June 

Mar. 

Mar. 

May 

May 

May 

Mar. 

Mar. 

Sept 

May 

May 


12.  1909 
4,  1909 
4,1909 
4,  1909 

19,  1909 
24,  1909 
28,  1909 
28,  1909 

28,  1909 

29.  1909 
29,  1909 

3,  1909 

13,  1909 
13,  1909 


Dismissed.* 

Conviction. 

Conviction. 

Conviction. 

Conviction 

Conviction. 

Conviction. 

Conviction. 

Conviction. 

Conviction. 

Conviction. 

Conviction. 

Conviction. 

Conviction, 


I  Dismissed  for  want  of  prosecution,  on  motion  of  inspector. 
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For  Scile  of  Adulterated  Drugs  —  Continued. 

OuTB  Oil — Concluded. 


Namb. 

Place. 

Adulterant. 

Date. 

Result 

Michael  Boccuuo, 

Newburyport,     . 

Cotton-fleed  oil, 

Mar.  29,  1900, 

Conviction. 

Mamad  Effendi,  . 

Peabody,   . 

Cotton-seed  oil, 

May     1,  1909, 

Conviction. 

Peter  Kalelis, 

Peabody,   . 

Cotton-seed  oil. 

May     1.  1909. 

Conviction. 

James  Liacos, 

Peabody,   . 

Cotton-seed  oil, 

May     1,  1909, 

Conviction. 

Louia  Sgondas,    . 

Peabody,   . 

Cotton-seed  oil. 

Biay     1.  1909, 

Conviction. 

Emanuel  J.  Bophoe, 

Peabody,   . 

Cotton-seed  oil. 

May     If  1909, 

Conviction. 

Eugene  B.  Carpenter,  . 

Somerville, 

Cotton-seed  oil. 

June  28,  1909, 

Conviction. 

Joseph  Kohn, 

Salem, 

Cotton-seed  oil. 

Mar.   11,  1909, 

Conviction. 

Spmrr  of  Anise. 


Julius  Shubert,    . 
Edward  H.  Howard,     . 


Boston, 
Taunton,    . 


Deficiency  in     Nov.  16,  1909. 

strength.  i 

Deficiency   in     Oct.    29,1909. 

strength.  i 


Conviction. 
Conviction. 


Spmrr  of  Camphor. 


Fred  W.  Putney, 
Emery  M.  Willard, 


Boston, 
Boston, 


Deficiency   in 

strength. 
Deficiency    in 

strength. 


Oct.      6,  1909. 
Nov.  23.  1909, 


Conviction. 
Conviction. 


Spirit  of  Peppermint. 

Curtis  W.  Lund, 
Edward  H.  Howard,     . 

1 
Hyde  Park,            ,  Deficiency 

'       stren^. 
Taunton,    .               Deficiency 

strength. 

i  n 
i  n 

Nov.  27,  1909. 
Oct.    29,  1909. 

Conviction. 
Conviction. 

Tincture  of  Iodine. 


Felice  Lauricella, 
Frank  I.  Pierson, 
Herbert  J.  Turcotte, 
Geo.  L.  Dauphinee, 
Geo.  L.  Dauphinee, 
Frank  R.  Pease, 
Charles  F.  lisne. 


Boston, 

Leominster, 

Lowell, 

Millis, 

MiUis, 

New  Bedford, 

Tisbury,     . 


Low  in  iodine, 

Deo. 

4. 

1908, 

Conviction. 

Low  in  iodine. 

Nov. 

3, 

1909. 

Conviction. 

Low  in  iodine. 

Nov. 

4, 

1909. 

Conviction. 

Low  in  iodine. 

Aug. 

14, 

1909, 

Conviction. 

Low  in  iodine. 

Aug. 

14. 

1909. 

Conviction. 

Low  in  iodine. 

Jan. 

26, 

1909, 

Conviction. 

Low  in  iodine. 

Sept  14, 

1909, 

Conviction. 

MERCX7RIAL  OiNTMENT. 


Paul  C.  Klein,      . 
John  H.  C.  Pratt. 
Fred  A.  Spencer, 
Charles  L.  Davis, 


Boston, 

Everett,  . 
Everett,  . 
Newbury  port. 


Deficiency  in  i  July     3.  1909, 

strength. 

Deficiency  in  ,  May    13,  1909, 

strength.  i 

Deficiency  in  ■  May    13,  1900, 

strength.  ' 

Deficiency  in     May     8,  1909, 

strength.  I 


Convicta<Mi. 
ConvictioQ. 
Acquittal. 
Conviction. 


No.  34.] 


FOOD  AND  DRUG  INSPECTION. 


439 


For  Sale  of  Adulterated  Drugs  —  Ck)ncladed. 
HsBOimiAL  ChNTUNT— Coneluded. 


Namb. 

Place. 

Adulterant 

Date. 

Result 

Daniel  P.  Grosvenor,    . 
Arthur  J.  Millea, 
Henzy  J.  Pushazd, 
Thomas  Rjran,     . 

Peabody,   . 
Peabody,   . 
Peabody,   . 
Peabody,   . 

D  efi  cienoy  in 

streocth. 
Deficiency  in 

strength. 
Deficiency  in 

strength. 
Deficiency  in 

strength. 

May      1,  1909, 
May      1,  1909. 
May     1,  1909, 
May     1,  1909, 

Conviction. 
Dismiased.  ^ 
Dismissed.* 
Dismissed.  > 

i  Dismissed  for  want  of  prosecution,  on  motion  of  inspector. 

Of  the  cases  reported  as  pending  in  the  last  preceding  report,  7  for 
the  sale  of  adulterated  milk  resulted  in  conviction  and  fine ;  of  7  for  the 
sale  of  adulterated  foods  other  than  milk,  6  cases  were  for  the  sale  of 
adulterated  Hamburg  steak;  of  these,  3  resulted  in  acquittal,  1  was  nol- 
prossed  and  2  resulted  in  conviction,  a  fine  having  been  imposed  in  one 
case ;  of  8  cases  for  the  sale  of  adulterated  drugs,  6  resulted  in  conviction 
and  fine  and  2  were  nol-prossed. 

Two  cases  for  the  sale  of  adulterated  milk,  pending  in  1907,  have  come 
to  trial  during  the  past  year,  each  resulting  in  conviction  and  fine. 

The  amount  paid  in  fines  was  $5,666.74,  as  follows :  — 


Milk  and  milk  products, 
Foods  other  than  above, 
Drugs,     .        .        .        . 


$3,483  52 

1,241  18 

942  04 


$5,666  74 


The  total  number  of  samples  of  food,  drugs  and  liquors  examined  dur- 
ing the  year  was  as  follows :  — 

Milk, 3,584 

Food 1,837 

Drugs, 889 

Liquors, 200 

Total, 6,510 

Expenditures  under  the  Provisions  of  the  Food  and  Drug  Acts  for  the  Year 

ended  Nov.  30,  1909. 

Appropriation, $14,500  00 

Salaries  of  analysts, 5,800  00 

Salaries  of  inspectors, 5,025  55 

Travelling  expenses  and  purchase  of  samples,      ....        2,813  43 
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Expenditures  under  the  Provisions  of  the  Food  and  Drug  Acts  for  the  Tear 

ended  Nov.  30,  iP(?P  —  Concluded. 

Apparatus  and  chemicals,       .        . $299  26 

Printing, 91  77 

Services,  cleaning  laboratory, 104  00 

Express,  telephone  and  telegraph  messages, 12  47 

Sundry  laboratory  supplies, 86  56 

Books,  binding  and  stationery, 40  60 

Extra  services, 98  67 

Advertising, 58  89 

Miscellaneous, 93 

Total, $14,432  13 
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REPORT  OF  THE  ANALYST. 


By  Hermann  C.  Lythgob. 


Dr.  Mark  W.  Richardson^  Secretary  of  the  Massachusetts  State  Board  of 

Health. 

Dear  Sir:  —  I  herewith  submit  my  report  on  the  analysis  of  food 
and  drugs  for  the  year  ending  Nov.  30,  1909. 

Milk  and  Milk  Products. 

Four  thousand  six  hundred  and  eleven  samples  of  milk  were  examined 
during  the  year,  of  which  3,684  conformed  to  the  statute  requirements. 
The  usual  statistics  of  milk  are  as  follows :  — 


Milk  from  Cities. 


1 

Number 

Number 

Crron. 

Number 
above 
Stand- 
ard. 

Number 
below 
stand- 
ard. 

Total 
Samples 

col- 
lected. 

Total 
Solids 

in 
Lowest 
Sample. 

Number 

of 
Skimmed 
Samples. 

of 
Samples 
colored 

with 
Orange 

Dye. 

of 
Samples 
contain- 

Ad%d 
Water. 

Beveriy, 

35 

5 

40 

10.58 

- 

- 

3 

Brockton.    . 

45 

7 

52 

10.72 

- 

- 

1 

Cambridge, 

26 

4 

30 

11.59 

- 

- 

- 

Chdaea.       . 

28 

10 

33 

9.54 

- 

- 

1 

Cbioopee,     . 

30 

1 

31 

11.86 

- 

- 

- 

ETentt, 

11 

- 

11 

12.36 

- 

- 

- 

FiaU  River,  . 

20 

5 

31 

11.40 

- 

- 

- 

FStehbuzg,  . 

78 

17 

« 

95 

8.32 

2 

- 

1 

Glouoester,  . 

63 

26 

89 

7.72 

- 

1 

8 

HaverhUl,    . 

103 

55 

158 

8.72 

- 

- 

10 

Holyoke,      . 

64 

5 

69 

9.64 

1 

- 

- 

JjKwnoott 

84 

30 

123 

8.27 

6 

- 

2 

LoweU. 

113 

33 

146 

8.74 

2 

- 

5 

Lsmn,  . 

69 

14 

83 

8.28 

1 

- 

1 

Maiden. 

34 

12 

46 

11.30 

- 

- 
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Milk  from  Cities  —  Concluded. 

CrriBS. 

Number 
above 
Stand- 
ard. 

Number 
below 
Stand- 
ard. 

Total 
Samples 

lectod. 

Total 
Solids 

in 
Lowest 
Sample. 

Number 

of 
Skimmed 
Samples. 

Number 

of 

Samples 

colored 

with 
Orange 

Uye. 

Number 

of 
Samples 
contain- 

Ad%d 
Water. 

Marlborough. 

40 

12 

61 

9.16 

2 

3 

Medford, 

52 

16 

68 

11.40 

- 

- 

- 

Mehx)se, 

34 

2 

36 

12.46 

- 

- 

— 

New  Bedford, 

44 

10 

54 

10.23 

1 

— 

1 

Newburyport, 

57 

7 

64 

10.66 

- 

- 

1 

Newton, 

31 

9 

40 

8.96 

- 

- 

5 

North  Adams, 

75 

6 

81 

10.88 

- 

- 

- 

Northampton, 

14 

2 

16 

11.76 

- 

- 

- 

PittBfield,    . 

130 

41 

171 

9.23 

4 

- 

17 

Quinoy, 

60 

9 

69 

9.94 

- 

- 

1 

Salem, 

100 

9 

109 

11.48 

- 

- 

- 

SomervUle,  . 

71 

38 

109 

10.44 

- 

- 

2 

Springfield, 

90 

3 

93 

11.85 

- 

- 

- 

Taunton, 

72 

8 

80 

9.56 

3 

- 

5 

Waltham,     . 

42 

28 

70 

8.70 

2 

- 

Wobum, 

30 

22 

52 

10.08 

- 

- 

2 

Worcester,    . 

15 

— 

15 

12.24 

- 

- 

- 

Totals.  . 

1.770 

455 

2,225 

8.27 

24 

1 

69 

MUk  from  Towns, 


Towns. 

Number 

above 
Standard. 

Number 

below 
Standard. 

Total 

Samples 

ooUeoted. 

Total 

SoUdsin 

Lowest 

Sample 

(Percent.). 

Number 

of 
Skimmed 
Samples. 

Number 
of  Samples 

oontain- 
ingAdded 

Vl^ater. 

Abington 

7 

- 

7 

12.34 

- 

- 

Adams, 

54 

8 

62 

11.34 

- 

- 

Acushnet, 

5 

5 

10 

11.10 

- 

1 

Amesbury,    . 

20 

9 

29 

10.13 

- 

4 

Andover, 

8 

4 

12 

10.91 

- 

— 

Arlington, 

40 

2 

42 

11.66 

- 

- 

Athol,    . 

15 

1 

16 

9.80 

I 

- 

Attleborougb, 

45 

2 

47 

11.06 

- 

2 

Ayer,     . 

8 

— 

8 

12.32 

- 

- 

Braintree,     . 

59 

15 

74 

9.68 

2 

S 

Brookline,     . 

15 

1 

16 

12.00 

- 

- 
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MUkfrom  Tmona  —  Continued. 


Towm. 

Number 
above 

Number 

below 
Standard. 

Total 
Samples 
oolleoted. 

Total 

Solids  in 

Lowest 

Sample 

(Per  Cent.). 

Number 

of 
Skimmed 
Samples. 

Number 
of  Samples 

contain- 
ing Added 
Water. 

BurliDgtoii,   .... 

3 

4 

7 

11.73 

- 

- 

Culiale. 

tt 

- 

6 

12.30 

- 

- 

Chelmaford,  . 

13 

2 

15 

11.60 

- 

- 

Clinton, 

3 

4 

7 

11.70 

- 

- 

Conoord, 

0 

6 

15 

11.66 

- 

- 

Dalton, 

15 

- 

15 

12.18 

- 

- 

Danvers, 

12 

3 

15 

11.68 

- 

- 

Dedham, 

9 

- 

9 

12.40 

- 

- 

Easton, 

12 

- 

12 

12.32 

- 

- 

Falmouth,     . 

4 

4 

8 

10.60 

1 

36 

3 

39 

11.56 

- 

- 

Gardner. 

13 

2 

15 

9.50 

- 

1 

Great  Barrincton, 

41 

16 

57 

8.66 

- 

6 

Greenfield,    . 

10 

1 

11 

7.43 

2 

1 

Harvard, 

1 

6 

7 

10.20 

- 

- 

Hincham,     . 

0 

1 

10 

11.80 

- 

Hudson, 

7 

4 

11 

11.80 

- 

- 

HuU,     . 

3 

6 

9 

12.00 

Hyde  Park.  . 

48 

9 

57 

11.00 

1 

Ipswich, 

43 

7 

50 

9.70 

- 

1 

Lanesborough, 

4 

- 

4 

12.89 

Lee. 

3 

- 

3 

12.80 

- 

- 

9 

5 

14 

12.90 

- 

1 

Lexington,    . 

10 

3 

13 

11.44 

- 

- 

Lynnfidd,     . 

1 

4 

5 

11.76 

- 

- 

Hansfield.     . 

4 

" 

* 

13.00 

- 

- 

Marblehead,  . 

18 

5 

23 

11.36 

- 

- 

Methuen. 

25 

2 

27 

9.88 

2 

- 

Milford, 

62 

8 

70 

10.40 

2 

MiUia.    . 

19 

2 

21 

12.00 

Mflton,  . 

4 

- 

4 

13.00 

- 

Nantucket,  . 

12 

3 

15 

11.90 

- 

- 

Natiek. 

37 

9 

46 

10.91 

- 

8 

4 

9 

13 

11.20 

- 

^ 

■ 

North  Andover,   . 

5 

4 

9 

9.40 

1 

2 

North  Attleborough,    . 

26 

8 

29 

10.81 

1 

North  Reading,    . 

■ 

2 

2 

11.08 

- 

- 
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Milk  from  Towns 

—  Concluded. 

Towns. 

Number 

above 
Standard. 

Number 

below 
Standard. 

Total 
Samples 
collected. 

Total 

SoUdsin 

Lowest 

Sample 

(Per  Cent.). 

Number 

of 
Skimmed 
Samples. 

Numbv 
of  Samples 

contain- 
ingAdded 
^ater. 

Norwood,      .        .        .        . 

6 

6 

12 

11.28 

- 

- 

Oak  Bluffs,  . 

13 

4 

17 

11.53 

- 

- 

Palmer, 

11 

1 

12 

12.12 

- 

- 

Peabody, 

34 

1 

35 

10.80 

- 

1 

Plymouth,    . 

21 

4 

26 

9.86 

1 

- 

Provinoetown, 

15 

8 

23 

9.22 

- 

3 

Reading, 

41 

6 

47 

9.07 

3 

- 

Revere, 

14 

7 

21 

11.47 

- 

1 

Richmond,    . 

6 

3 

9 

10.32 

- 

2 

Rockland,     . 

27 

- 

27 

10.37 

1 

- 

Rockport, 

21 

2 

23 

10.46 

- 

- 

Saugus, 

16 

6 

21 

11.36 

- 

- 

Spencer, 

27 

6 

32 

11.10 

- 

1 

Stoneham,     . 

21 

2 

23 

11.29 

- 

- 

Stoughton,    . 

16 

1 

16 

11.70 

- 

- 

Swampsoott, 

14 

- 

14 

12.46 

- 

- 

Templeton,  . 

11 

2 

13 

9.70 

1 

- 

Tisbury, 

8 

3 

11 

11.50 

- 

- 

WakeEeld.     . 

21 

8 

29 

11.38 

- 

- 

Ware,     . 

21 

9 

30 

11.62 

- 

- 

Warren, 

20 

3 

23 

11.84 

- 

- 

Watertown,   . 

13 

1 

14 

11.97 

- 

- 

Wellealey,      . 

6 

1 

6 

12.00 

- 

- 

West  Springfield,  . 

8 

- 

8 

12.44 

- 

- 

Westborough, 

14 

1 

15 

10.70 

- 

Westfield, 

22 

2 

24 

11.20 

- 

- 

Westford,      . 

4 

1 

6 

11.60 

- 

- 

Westminster, 

6 

4 

10 

10.60 

- 

- 

Westwood,     . 

6 

- 

6 

12.85 

- 

- 

Weymouth,  . 

24 

4 

28 

10.10 

- 

2 

Whitman,      . 

14 

- 

14 

12.50 

- 

- 

Williamstown, 

12 

- 

12 

9.64 

2 

- 

Wilmington,  . 

6 

1 

6 

11.90 

- 

- 

Winchendon, 

26 

7 

33 

9.88 

1 

- 

Winchester,  . 

16 

11 

27 

10.62 

- 

1 

Winthrop, 

30 

- 

30 

12.34 

- 

- 

Totals,    . 

1.404 

297 

1,701 

7.43 

18 

45 
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Milk  from  Suspected  Producers. 


LOCALXTT. 


Andover.  . 

Badford,  . 

Berkle}%    . 

BOkrica,  . 

Braintree, 

Burlincton, 

Cholxnaford, 

Conoord,  . 

Danvers,  . 

I>edham,  . 

Draeiit,     . 

Dunstable, 

FaU  River. 

Gknioester. 

Harvard,  . 

Haverhfll, 

Hingham, 

LeomiiiBtOT, 

Leodnffton, 

Linooln,    . 

Littleton,  . 

Lowell, 

MariborouKb,    . 

Methuen,  . 

Hiddleton, 

Mniia. 

North  Andover, 

North  Reading, 

Northborough, 

Norwood, 

Peabody,  . 

Pelbam,    . 

Randolph, 

Raynbam, 

Rocbester, 

Royalcton, 

Sharon,     . 


Number 

above 

Standard. 


Number 

below 
Standard. 


27 

16 

7 

15 

8 

10 

16 

9 

11 

20 

2 

2 

2 

2 

14 

11 

20 

2 
3 
3 

13 
3 

14 
6 

16 
3 

13 
1 

13 
0 
8 
5 
1 
9 


16 
26 


1 

22 
16 
6 
8 
2 
3 
4 
4 
3 
7 

6 
2 
22 
15 
2 
4 
2 

3 
11 

1 

14 
12 
16 

3 

1 
2 
1 
I 


Total 
Samples 
collected. 

Total 

Solids  in 

Lowest 

Sample 

(Per  Cent.)- 

16 

10.10 

53 

10.00 

16 

13.00 

14 

10.00 

18 

11.66 

0 

12.00 

32 

10.30 

32 

0.54 

15 

11.84 

10 

11.60 

31 

5 

6 

6 

5 

21 

11 

35 

2 

24 

18 

5 

17 

5 

14 

8 

27 

4 

14 

25 

17 

16 

0 

0 

7 

2 

10 


11.76 

11.24 

10.04 

11.22 

10.20 

8.22 

12.58 

0.62 

11.60 

10.86 

11.02 

8.74 

0.16 

10.04 

12.30 

11.60 

10.88 

12.12 

11.42 

0.00 

8.24 

11.76 

12.20 

12.14 

10.86 

12.11 

10.46 


Number 
of  Samp^ 

oontatn- 

ing  Added 

Water. 


16 


0 
2 


3 


1 
3 


1 
2 


3 

6 

12 
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Milk  from  StiepecUd  Producert  —  Concluded. 


LOCAUTT. 

.S. 

sS. 

Tot^ 

TotlJ 
(Per  Cent.) 

Numbw 

Sutton 

Swaii« 

Toj»Md 

Wdtadw 

7 
7 

le 

20 

10.18 
11.08 

ias4 

13.04 

11.22 

3 

Tot^ 

m 

27t 

su 

8.S2 

71 

Summary  (^  Milk  Statiatica. 


Number 

s? 

^ 

Total 
Solid. 

Sample. 

Number 

«^ 

Bkimmed 

Milk. 

Number 

Sampla 

Oruge 
Dye. 

Number 
WBter. 

CitiM,  .        .        . 
8iupKt«d  produoen. 

1,770 
l.«4 

81 

278 

2.2M 

1.701 

81 

1! 

27 
29 

24 

; 

80 
II 

Totils,  .        . 

3JM 

1.027 

4.811 

' 

« 

B 

185 

Ltsl  o/  Adidterated  Milk  Samples. 


Beverly.         ...     10 

S8    S 

1 

11 

■s 

1 
1 

Remark!. 

Bocer  3.  Abbott.         .        . 

w 

TOS 

u 

8 

W.tefed. 

UerienoD.Anide,      . 

lUydbiim.     ...     12 

24     t 

40 

84 

3S 

7 

a«o.  L.  Averill.  . 

Andovec,        ...     10 

91     2 

IS 

3.37 

78 

Skimmed. 

Wm.  H,  Baneley,         .        . 

H.verbill.      .        .         I    ' 

M     3 

as  s 

40 

48 

34 

J, 

W»iefed. 

Watered. 

Geo.  H.  Bitemao.       .        . 

Nonrood.       ...     11 

SI     1 

90 
S8 
78 

a.27 

89 

38 

0 

ekimmed. 

JobnBadud.      .       .       . 

»"— •  ■  ■  { ;; 

82     3 
SS    3 

« 

82 

33 

8 

Watered. 
Watered. 
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List  of  AdvUeraied  Milk  Samplea  —  Continued. 


DXALXB. 

Locality. 

• 
• 

i 

r 

• 

1 
1 

Proteids              1 
(Per  Cent.). ' 

Solids  not  Fat 
(Per  Ont.). 

Refraction  of 
Copper  Serum. 

Remarks. 

Geo.  £.  Blake,     . 

Lenox 

11.80 

2.80 

3.27 

9.00 

- 

Skimmed. 

Adolph  Bouchard, 

Draeut, 

11.50 

3.40 

- 

8.10 

35.5 

Watered. 

Andrew  C.  Bosmton,  . 

Lanesborough, 

12.28 

4.50 

- 

7.78 

34.9 

Watered. 

" 

9.54 

2.60 

- 

6.94 

34.0 

Watered. 

Jazues  Breen, 

Concord, 

11.24 

2.90 

3.23 

8.34 

36.6 

Skimmed. 

» 

10.00 

3.00 

- 

7.00 

33.8 

Watered. 

Wm.  £.  Briggs,    . 

Taunton, 

11.20 

3.60 

- 

7.60 

35.1 

Watered. 

Albert  H.  Brown, 

Harvard, 

10.20 

2.30 

- 

7.90 

35.8 

Watered. 

Edward  O.  Brown, 

Gloucester,    . 

10.60 

3.45 

- 

7.15 

35.2 

Watered. 

John  A.  Burgner, 

Dalton,  ... 

k 

11.87 
9.45 

2.90 
3.20 

8.46 

8.97 
6.25 

82.1 

Skimmed. 
Watered. 

■ 

11.08 

8.40 

- 

7.68 

34.7 

Watered. 

10.98 

3.35 

- 

7.67 

34.7 

Watered. 

10.91 

3.80 

- 

7.61 

34.7 

Watered. 

Bartholomew  J.  Carroll, 

• 

Natick,  .        .        .        • 

10.96 
11.10 

3.40 
3.60 

~ 

7.56 
7.50 

34.6 
34.2 

Watered. 
Watered. 

11.16 

3.65 

- 

7.51 

34.2 

Watered. 

11.20 

8.55 

- 

7.65 

34.1 

Watered. 

, 

11.30 

3.75 

- 

7.65 

34.1 

Wat,ered. 

» 

11.70 

4.25 

- 

7.47 

34.8 

Watered. 

12.44 

4.35 

- 

8.09 

35.5 

Watered. 

Henry  H.  Chamberlain,     . 

Westwood, 

11.00 

3.40 

- 

7.80 

35.5 

Watered. 

11.00 

3.00 

- 

8.00 

35.5 

Watered. 

, 

9.90 

2.85 

- 

7.05 

33.9 

Watered. 

• 

11.24 

3.90 

- 

7.34 

34.7 

Watered. 

Frank  Chapman, 

Dunstable,    . 

12.00 

4.65 

- 

7.35 

35.1 

Watered. 

> 

11.98 

4.40 

- 

6.98 

34.3 

Watered. 

1 

11.00 

2.80 

3.24 

8.20 

36.6 

Skimmed. 

10.40 

2.90 

- 

7.50 

34.3 

Watered. 

Monroe  B.  Chealey,     . 

Amesbury,    . 

11.06 

3.40 

- 

7.66 

35.0 

Watered. 

10.13 

3.10 

- 

7.03 

33.7 

Watered. 

^ 

11.00 

3.30 

- 

7.70 

35.0 

Watered. 

David  F.  Clarke, 

Topsfield, 

10.64 

2.45 

2.90 

8.19 

- 

Skimmed. 

Domie  Cohan,    . 

Quinoy, 

10.90 

3.70 

- 

7.20 

33.5 

Watered. 

Gloucester,    . 

7.72 

1.10 

- 

6.62 

32.7 

Watered. 
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List  of  AduUeraUd  Milk  Samples  —  Continued. 


DXALEB. 

Locality. 

Total  Solids 
(Per  Cent.). 

• 

d 

i 

Proteids 

(Per  Cent.). 

Solids  not  Fat 
(Per  Cent.). 

Refraction  of 
Copper  Serum. 

Remarks. 

Isaac  B.Cook,     . 

Lincoln, 

11.66 

3.60 

- 

7.96 

86.6 

Watered. 

Charles  Cox, 

Beverly, 

11.17 

3.90 

- 

7.27 

34.2 

Watered. 

• 

10.14 

3.10 

- 

7.04 

34.7 

Watered. 

Wm.  P.  Crowley, 

Newton, 

10.44 

3.10 

- 

7.34 

36.1 

Watered. 

^ 

10.40 

8.10 

- 

7.30 

36.0 

Watered. 

► 

10.10 

3.86 

- 

6.26 

31.9 

Watered. 

10.06 

8.66 

- 

6.40 

32.0 

Watered. 

9.24 

8.10 

- 

6.14 

31.4 

Watered. 

9.63 

3.00 

- 

6.63 

32.4 

Watered. 

10.00 

4.10 

- 

6.90 

31.7 

Watered. 

Daniel  E.  Cuxnmings, 

Peabody, 

9.50 

3.05 

- 

6.46 

32.1 

Watered. 

11.10 

4.36 

- 

6.76 

33.1 

Watered. 

9.56 

3.20 

- 

6.36 

31.9 

Watered. 

10.08 

3.65 

- 

6.43 

32.2 

Watered. 

10.06 

3.90 

- 

6.16 

32.2 

Watered. 

8.24 

2.20 

- 

6.04 

31.4 

Watered. 

Wm.  E.  Daily,    . 

South  Biiiintree,   . 

9.94 

3.30 

- 

6.64 

33.6 

Watered. 

John  P.  Dowling, 

Pittsfield.      . 

12.00 

4.00 

- 

8.00 

36.6 

Watered. 

Michael  J.  DriaooU,     . 

North  Andover,    . 

10.94 

3.80 

- 

7.14 

34.6 

Watered. 

Martin  E.  Eagan, 

Pittsfield,       . 

10.69 
10.52 

3.70 
3.40 

^ 

6.99 
7.12 

34.0 
34.1 

Watered. 
Watered. 

Robert  Evans,     . 

Wood's  Hole, 

10.50 

3.20 

- 

7.30 

34.0 

Watered. 

Morris  E.  Field,  . 

Gieenfield,     . 

7.43 

0.10 

- 

7.83 

34.2 

Watered. 

John  C.  Fox, 

• 
Lamena  Road,  Diacut, 

8.74 
9.60 

3.60 
2.70 

^^ 

6.14 
6.80 

32.6 
33.0 

Watered. 
Watered. 

• 

10.36 

2.70 

- 

7.66 

36.2 

Watered. 

Albert  L.  Forbush,      . 

Braintree, 

11.22 

3.60 

- 

7.68 

36.4 

Watered. 

k 

11.63 

3.60 

- 

8.03 

36.4 

Watered. 

Emma  G.  Forbush,     . 

Braintree, 

10.80 

2.60 

2.99 

8.20 

- 

Skimmed. 

Alexandw  A.  Francis, 

Truro 

11.44 

3.90 

- 

7.64 

34.7 

Watered. 

Albert  H.  Friend, 
Edward  J.  Fuller. 

Gloucester,    . 

Sharon,  .... 

7.80 
10.46 

2.56 
3.40 

"" 

6.26 
7.06 

30.7 
33.1 

Watered  and 

colored. 
Watered. 

Glouoesto:  Dairy  Company, 

Gloucester,    . 

11.12 

3.30 

- 

7.82 

36.8 

Watered. 

Geo.  H.  Gould,  . 

Taunton,               .        . 

10.71 

3.10 

- 

7.61 

84.6 

Watered. 
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List  of  AdvlUrated  Milk  Sampka  —  Continued. 


Hubsrt  B.  EmII.  . 
OkuU.  HaU.     . 

LeoDBrd  Huninfir, 

John  H.  Hucnea, 

Chuln  W.  Hwrii, 

Rob*n  Hu«n>vs. 

H.  P.  Hood  A  Sou.   . 
Adalbert  L.  HuntinfioD, 


Buvld  N.  Kee,  . 


GnAt  BuTiDctoB, 
Grant  Burincloo, 
MoDtaray, 

LflUDltOD, 


FitUfield. 
North  Adan 


j 

It 

1* 

Ramu 

lu. 

SJ.J 

WXand. 

33.0 

Wm««1 

3i.T 

Waiand 

U-7 

Watend 

!*• 

Watand 

33.» 

natend 
8Unin» 

d. 

Si.( 

Watand 

3*4 

Watand 

US 

Watmd 

»,a 

Watand 

HA 

Watand 

34-8 

Watand. 

Skimnwd. 

U.B 

U.l 

U.2 

Walared 

si.a 

U.l 

Watered 

34.> 

3SS 

Watared 

3S.8 

WalOTw) 

U.8 

Wal«nd 

U.I 

Wai»r«rf 

U.3 

WalarKl 

at.8 

3I.T 
U.4 

Watand 

Watarad 
Watand 

W.l 

Watand 

u.t 

Watand 

31.4 

Watand 

U.I 

Watand 

3(.S 

Watand 

3i.S 

Watered 

3i.I 

Watand 
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List  of  Adulterated  Milk  Samples  —  Continued. 


Dbalbb. 

Locality. 

Total  Solids 
(Per  Cent.). 

• 
• 

1 
2 

Proteids 

(Per  Cent.). 

Solids  not  Fat 
(Per  Cent.). 

Refraction  of 
Copper  Serum. 

Orrin  H.  Keith,  . 

Attleborough, 

11.00 
11.13 

3.65 
8.60 

- 

7.61 
7.68 

84.7 
35.0 

Watered. 
Watered. 

William  A.  KimbaU,   . 

Stouchton,    . 

11.70 

2.90 

3.49 

8.80 

- 

Skimmed. 

Levi  F.  King,      . 

Dartmouth,  . 

11.30 

8.40 

- 

7.90 

36.4 

Watered. 

Jacob  F.  Kirchner, 

Pittsfield,      . 

12.00 

4.80 

- 

7.70 

36.1 

Watered. 

Lycoursois  Ijunpros,  . 

Lowell,  .... 

18.36 

6.26 

- 

7.10 

36.1 

Watered. 

> 

10.86 

3.65 

- 

7.81 

34.8 

Watered. 

Frank  Loehr, 

Pittsfield,      . 

10.32 

3.00 

- 

7.32 

83.9 

Watered. 

. 

11.00 

8.70 

- 

7.90 

36.7 

Watered. 

Joseph  Loehr, 

Pittsfield,      . 

10.00 
11.84 

8.00 
8.90 

" 

7.90 
7.44 

36.6 
36.1 

Watered. 
Watered. 

Charles  R.  Luther,      . 

Sutton,  .... 

11.74 

3.70 

- 

8.04 

36.8 

Watered. 

Elizabeth  H.  Luther, . 

Sutton,  .        .        .        ■ 

10.46 
11.04 

8.16 
3.16 

^ 

7.31 
7.89 

83.6 
34.0 

Watered. 
Watered. 

Harry  Maclc, 

Winehendon, 

11.84 

2.90 

8.37 

8.94 

- 

Skimmed. 

Geo.  W.  liansfield.      . 

Lynn,    .... 

8.42 

0.30 

- 

8.12 

34.5 

Watered. 

Harry  R.  Mason, 

Beverly, 

11.12 

8.60 

- 

7.62 

36.3 

Watered. 

« 

10.92 

3.10 

- 

7.82 

36.4 

Watered. 

10.94 

8.20 

- 

7.74 

36.0 

Watered. 

10.91 

3.20 

- 

7.71 

35.2 

Watered. 

11.06 

3.20 

- 

7.86 

36.8 

Watered. 

James  HcCormiek, 

Chelmsford,  . 

11.20 

3.70 

- 

7.80 

35.6 

Watered. 

11.20 

3.70 

- 

7.80 

35.5 

Watered. 

10.30 

3.80 

- 

7.00 

36.6 

Watered. 

12.12 

8.80 

- 

8.82 

35.6 

Watered. 

t 

10.94 

3.20 

- 

7.74 

35.5 

Watered. 

Thos.  J.  McDonough, 

Hyde  Park,  . 

11.08 

8.35 

- 

7.68 

36.1 

Watered. 

James  P.  McNiff, 

Marlboroush, 

11.16 

8.00 

- 

8.16 

35.4 

Watered. 

Wm.  McNiff,       . 

Marlborough, 

10.60 
11.80 

8.90 
8.80 

" 

6.70 
7.00 

33.4 
33.7 

Watered. 
Watered. 

John  O.  McPhee, 

• 

Ipswich, 

9.28 
9.70 

8.10 
8.00 

^ 

6.72 
6.70 

33.8 
33.6 

Watered. 
Watered. 

Harry  Medlyn,    . 

Richmond,    . 

12.00 
10.32 

4.20 
2.80 

• 

7.80 
7.52 

35.0 
34.7 

Watered. 
Watered. 

Samuel  MilK      . 

Westminster, 

11.14 

8.40 

- 

7.74 

35.9 

Watered. 
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List  of  Adulterated  Milk  Samples  —  Ck>Dtiiiued. 


Deaijbh. 

Locality. 

Total  Solids 
(Per  Cent.). 

• 
• 

t 

5 
1 

Proteids 

(Per  Cent.). 

SoUds  not  Fat 
(Per  Ont.). 

Refraction  of 
Copper  Serum. 

Remarks. 

Fmnlc  T.  Mooret  •       •        • 

Peabody, 

11.04 

3.50 

- 

7.54 

35.6 

Watered. 

Dell.  H.  MoTBe,  . 

Gardner, 

9.50 

1.92 

2.30 

7.60 

36.1 

Skimmed. 

John  C.  Moyniluui, 

Newburyport. 

10.66 

3.30 

- 

7.36 

34.4 

Watered. 

■ 

11.80 

4.30 

- 

7.50 

34.5 

Watered. 

9.20 

1.80 

_ 

7.40 

34.1 

Watered. 

North  Shore  Dairy  Aaeooi*- 
tion. 

Qk>uoestflr,    . 

11.00 

3.30 

- 

7.70 

35.7 

Watered. 

■ 

11.00 

3.30 

- 

7.70 

35.4 

Watered. 

JflmesF.  Otia,     . 

Weymouth.    . 

10.10 

2.60 

- 

7.50 

34.5 

Watered. 

John  Parker, 

Raynham.     . 

11.06 

3.65 

- 

7.41 

34.1 

Watered. 

Ernest  A.  Peek,  . 

Montdlo. 

10.72 

3.40 

- 

7.82 

35.6 

Watered. 

Edward  A.  Piper. 

Ashby.  .... 

8.32 

0.80 

- 

7.52 

35.8 

Watered. 

John  A.  Porter.   . 

Wobum. 

11.84 

3.40 

3.89 

8.44 

- 

Skimmed. 

Chazlca  C.  Putnam.    . 

Peabody, 

10.80 

3.50 

- 

7.30 

34.1 

Watered. 

r 

9.34 

2.80 

— 

6.54 

33.0 

Watered. 

WiDard  O.  Putnam.     . 

North  Andover.    . 

11.24 

2.75 

3.10 

8.49 

37.0 

Skimmed. 

loois  Reynolds,  . 

Westminster, 

11.46 

4.00 

- 

7.46 

35.0 

Watered. 

t 

11.40 

3.60 

- 

7.80 

35.0 

Watered. 

9.85 

3.00 

- 

6.85 

33.3 

Watered. 

10.34 

3.00 

. 

7.34 

34.6 

Watered. 

Daniel  L.  Reynolds,   . 

Haverhill, 

11.12 

3.40 

- 

7.72 

34.6 

Watered. 

11.12 

3.40 

- 

7.72 

35.8 

Watered. 

K 

11.09 

3.20 

- 

7.89 

35.5 

Watered. 

r 

11.16 

3.50 

— 

7.66 

35.4 

Watered. 

Henry  Rich, 

Milford, 

10.40 

2.80 

- 

7.60 

34.5 

Watered. 

■ 

10.16 

3.80 

— 

6.36 

31.6 

Watered. 

Daniel  Riley,       . 

Weymouth,   . 

12.20 

4.30 

- 

7.90 

34.9 

Watered. 

Joseph  Rogers,    . 

North  Andover,    . 

11.00 

3.40 

- 

7.60 

35.2 

Watered. 

f 

12.06 

3.70 

- 

8.38 

35.5 

Watered. 

Frank  J.  Rooney, 

Marlborough,                 < 

12.02 

3.80 

- 

8.22 

35.5 

Watered. 

Royler's  Restaurant,  . 

New  Bedford. 

10.23 

1.60 

3.86 

8.63 

- 

Skimmed. 

E.  T.  Sawyer,     . 

Rockport, 

10.46 

1.85 

3.13 

8.61 

38.6 

Skimmed. 

Kax  W.  Schraut. 

Braintree. 

10.54 

2.00 

3.01 

8.54 

- 

Skimmed. 

Wm.  A.  Shepperd. 

Hyde  Park,  . 

11.26 

2.60 

3.18 

8.66 

- 

Skimmed. 

Michael  L.  Sullivan.    . 

Lowell.  .... 

10.66 

3.15 

- 

7.51 

34.1 

Watered. 

Jabes  R.  Summerscill, 

Lawrenoe, 

8.27 

0.30 

- 

7.97 

35.5 

Watered. 
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Dkalsr. 

Locality. 

Total  Solids 
(Per  Cent.). 

• 
* 

J 

Proteids 

(Per  Cent.). 

Solids  not  Fat 
(Per  Cent.). 

Refraction  of 
Copper  Serum. 

OlinE.  Swan,      . 

South  Framingham, 

11.56 

2  80 

3.23 

8,76 

- 

Skimmed. 

George  H.  Swift. 

Berkley, 

11.60 

4.00 

- 

7.60 

84.6 

Watered. 

Michael  L.  Tavitian.  . 

* 

Plaistow,  N.  H..   . 

11.06 
8.02 

3.60 
2.70 

^ 

7.46 
6.22 

35.0 
83.2 

Watered. 
Watered. 

» 

12.00 

4.40 

- 

7.60 

85.8 

Watered. 

Joseph  Teot, 

Pittsfield,      . 

12.12 

4.20 

- 

7.92 

35.8 

Watered. 

11.33 

3.40 

- 

7.93 

35.8 

Watered. 

James  A.  Torrey, 

Pittsfield,      . 

11.80 

4.30 

- 

7.50 

35.0 

Watered. 

Henry  M.  Wade, 

Stookbridge,  . 

12.00 

4.40 

- 

7.80 

35.7 

Watered. 

Henry  H.  Wehry, 

Dalton, . 

11.16 

2.80 

3.00 

8.36 

- 

Slcimmed. 

Willis  E.  Wheeler, 

Northborough, 

11.42 
11.77 

3.60 
4.00 

^ 

7.82 
7.77 

35.4 
35.9 

Watered. 
Watered. 

Eliot  M.  Whitoomb,    . 

Winchendon, 

11.32 

2.80 

8.23 

8.52 

- 

Skimmed. 

Edward  C.  Wright,      . 

Chelmsford,  . 

10.49 

2.90 

- 

7.59 

84.5 

Watered. 

During  the  year  the  determinations  of  total  solids  and  fat  were  made 
upon  all  the  samples  of  milk  collected.  These  determinations  are  com- 
piled in  the  two  following  tables :  — 


Quality  of  Milk,  by  Months. 


196S. 

« 

1909. 

Samples. 

• 

• 

■ 

i 

9m 

J 

B 

§ 

-^ 

• 

§ 

• 

1 

■ 

• 

• 

1 

I 

1 

> 

o 

1 

^ 

A 

& 

a 

< 

a 

•^ 

^ 

< 

£ 

o 

Z 

f> 

Number  having  more  than  15  per  cent. 

3 

3 

5 

17 

1 

6 

4 

5 

3 

13 

16 

8 

84 

total  solids. 

Number  having  between  14  and  15  per 

22 

27 

17 

42 

7 

32 

20 

23 

12 

21 

41 

24 

288 

cent  total  solids. 

Number  having  between  13  and  14  per 

85 

92 

54 

123 

86 

170 

86 

90 

91 

153 

118 

118 

1.266 

cent,  total  mhds. 

Number  having  between  12.15  and  13  per 
cent,  total  solids. 

119 

109 

96 

112 

81 

221 

221 

233 

167 

267 

122 

186 

1.924 

Number  having  between  11  and  12.15  per 
cent,  total  solids. 

36 

34 

27 

30 

40 

85 

108 

151 

124 

114 

38 

77 

861 

Number  having  between  10  and  11  per 

5 

2 

3 

6 

2 

5 

9 

18 

16 

80 

IS 

4 

113 

cent,  total  sohds. 

Number  having  between  9  and  10  per 

4 

5 

4 

3 

3 

3 

6 

6 

8 

6 

7 

2 

57 

cent,  total  sohds. 

Number  having  between  8  and  9  per 

2 

1 

1 

1 

. 

— 

1 

2 

3 

1 

_ 

12 

cent,  total  solids. 

1 
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Quality  of  Milk,  by  Months 

—  Concluded. 

December.      { 

• 

1909. 

SAMU8. 

d 

4 

• 

1 

• 

• 

1 

-< 

1 

• 

s 

« 

1 

• 

< 

i 

1 

1 

November. 

• 

1 

Number  barinc  lev  than  8  per  cent,  total 

Bolidi. 
Namber  of  samples  of  skimmed  milk 

above  the  slanoani. 
Nomber  of  samples  of  skimmed  milk 

b^ow  the  standard. 
Number  of  samples  of  colored  milk, 

2 

1 

2 

3 

3 
3 

2 

2 

2 
1 

1 
1 

1 
2 

1 
2 
6 

1 

4 
3 

2 

1 

! 
1 

i' 

1 
"l 

3 

22 
20 

1 

Number  of  samples  of  preserved  milk,   . 

i 

- 

- 

- 

1 

- 

- 

- 

- 

_l 

1 

Namber  of  samples  of  watered  milk. 

0 

4 

3 

4 

4 

8 

16 

23 

31 

39 

33 

11 

185 

Number  of  samples  above  the  standard, 

231 

233 

176 

296 

176 

431 

332 

363 

265 

468 

299 

336 

3.684 

Number  of  samples  bdow  the  standard. 

4fi 

41 

32 

38 

46 

91 

123 

176 

160 

147 

66 

83 

1,027 

Total  asmples  collected 

276 

274 

207 

334 

220 

622 

466 

629 

416 

605 

366 

419 

4.611 

The  table  of  quality  of  milk,  by  months,  will  show  that  77.22  per 
cent  of  the  samples  collected  were  above  the  standard  of  total  solids, 
and  35.6  per  cent,  were  above  13  per  cent,  in  total  solids.  It  is  mani- 
festly impossible  to  arrive  at  the  exact  composition  of  the  average  milk 
on  sale  in  this  State,  for  the  following  reasons:  there  is  no  way  of 
arriving  at  a  conclusion  except  by  the  study  of  samples  collected  by 
inspectors,  and  inspections  as  a  rule  are  more  frequent  in  localities 
▼here  milk  is  most  extensively  adulterated,  and  least  where  the  sale 
of  a  high  quality  of  milk  is  the  rule.  Owing  to  the  increasing  demand 
in  summer  resorts,  cities  and  towns,  the  milk  on  sale  in  the  summer 
months  is  extensively  adulterated,  while  that  supplied  in  the  winter 
is  as  a  rule  of  good  quality.  The  character  of  milk  varies  with  the 
locality:  thus,  milk  on  sale  in  towns  is  of  a  better  quality  than  milk 
sold  in  cities,  and  milk  in  the  western  part  is  superior  to  that  of  the 
eastern  part  of  the  State.  It  is  evident,  therefore,  that  any  conclusion 
drawn  from  the  work  of  the  food  inspection  departments  of  the  Massa- 
chusetts State  Board  of  Health  will  point  to  a  sale  of  a  lower  average 
quality  of  milk  than  is  actually  the  case. 

The  table  on  page  456  shows  the  quality  of  the  average  milk  collected. 
In  making  these  averages  all  samples  of  cream  were  eliminated,  and  the 
first  set  of  figures  gives  the  average  solids,  fat  and  solids  not  fat  of  all 
Famples  collected,  including  skimmed  ^and  watered  samples.  In  the 
second  set  of  figures  the  skimmed  and  watered  samples  have  been  ex- 
cluded.    On  looking  over  the  averages,  we  find  the  lowest  solids  occur 
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in  the  month  of  July;  and  even  this  average,  including  as  it  does 
more  than  10  per  cent,  of  adulterated  samples,  is  considerably  above 
the  legal  standards.  It  may  also  be  mentioned  that  during  this  month 
a  large  number  of  samples  were  taken  from  suspected  producers,  a  good 
many  of  whom  were  either  adulterating  their  milk  or  had  herds  of  cows 
giving  an  abnormally  low  standard  of  milk.  The  average  for  the  year 
of  4,534  samples  was  12.63  per  cent,  total  solids  and  3.91  per  cent.  fat. 
After  eliminating  the  skimmed  and  watered  samples,  we  had  4,242 
samples  with  an  average  total  solids  of  12.78  per  cent,  and  an  average 
fat  of  4.01  per  cent. 

Qtudity  of  Average  Milk  Collected, 


Months. 

Number 

of 
Samples.  ^ 

Average 

Total 

Solids 

(Per 

Cent.). 

Avraage 

Fat  (Per 

Cent.). 

Average 

Solids 

not  Fat 

(Per 
Cent.). 

Number 

of 
Samples.* 

Average 

Total 

SoUds 

(Per 

Cent.). 

Average 

Fat  (Per 

Cent.). 

Average 

SoUds 

not  Fat 

(Per 
Cent.). 

December,     . 

250 

12.65 

3.85 

8.80 

248 

12.77 

3.02 

8.86 

January, 

274 

12.67 

3.72 

8.05 

263 

12.77 

3.88 

8.04 

February, 

201 

12.74 

3.04 

8.80 

102 

12.85 

4.04 

8.81 

March,  . 

201 

13.00 

4.18 

8.01 

283 

13.10 

4.25 

8.04 

AprU,     . 

215 

12.75 

3.06 

8.70 

200 

12.82 

4.01 

8.81 

May.      . 

517 

12.78 

3.00 

8.81 

500 

12.84 

4.02 

8.82 

June,     . 

450 

12.56 

3.87 

8.60 

424 

12.71 

3.03 

8.78 

July,      .        . 

529 

12.21 

3.82 

8.30 

406 

12.52 

3.80 

8.63 

AugUBt, 

400 

12.31 

3.78 

8.53 

363 

12.55 

3.02 

8.63 

September, 

618 

12.48 

3.05 

8.53 

558 

12.66 

4.05 

8.61 

October, 

355 

12.05 

4.10 

8.76 

321 

13.00 

4.28 

8.81 

November, 

416 

12.77 

3.00 

8.78 

385 

12.80 

4.06 

8.83 

Year, 

4,534 

12.63 

3.01 

8.72 

4,242 

12.78 

4.01 

8.77 

^  Total  samples  collected  exclusive  of  cream 
'  Above  samples  exclusive  of  those  declared 


and  known  purity  samplea. 
skimmed  or  watered. 


In  view  of  these  facts,  there  seems  to  be  no  reason  why  our  milk 
standards  should  be  lowered.  If  nearly  80  per  cent,  of  the  samples  col- 
lected by  our  inspectors  (and  that  undoubtedly  means  85  per  cent,  or 
90  per  cent,  of  the  milk  upon  the  market)  is  above  the  standard,  there 
is  no  reason  why  the  rest  should  not  be  so. 

The  copper  method  of  preparing  milk  serum  mentioned  in  the  report 
of  1908  has  been  used  throughout  the  year  with  excellent  results.  All 
the  analyses  of  known  purity  samples  examined  during  the  year  have 
corroborated  our  previous  experience  with  this  method.  The  method 
is  as  follows:  dissolve  72.5  grams  of  crystaliz6d  copper  sulphate  in  water 
and  dilute  to  1  liter.    If  this  solution  does  not  refract  at  36  on  the  scale 
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of  the  immersion  refractometer  at  20®,  add  water  or  copper  sulphate 
until  the  desired  result  is  obtained.  To  8  cubic  centimeters  of  the 
copper  solution  add  32  cubic  centimeters  of  milk.  Shake  well  and  pour 
upon  a  filter.  When  the  filtrate  begins  to  come  through  clear,  change 
the  receiver,  pour  the  small  quantity  of  cloudy  filtrate  upon  the  filter 
and  continue  the  filtration  as  usual.  Refract  the  clear  filtrate  at  20**  C, 
by  means  of  the  Zeiss  immersion  refractometer.  A  reading  below  36 
indicates  added  water.  The  advantages  of  this  method  over  the  acetic 
acid  method  are  as  follows:  it  is  quicker,  heating  of  the  samples  is  un- 
necessary, consequently  there  is  no  error  due  to  evaporation.  The 
variation  in  the  refraction  of  pure  milk  is  less.  Ten  per  cent,  of  added 
water  will  reduce  the  refraction  of  high-grade  milk  below  the  minimum, 
where  it  takes  15  per  cent,  in  the  case  of  the  acetic  acid  method. 
Analyses  have  been  made  by  this  method  of  150  samples  of  milk  of 
known  purity.  The  total  solids  varied  from  17.17  per  cent,  to  10.40 
per  cent.,  the  fat  from  7.7  to  2.45,  the  solids  not  fat  from  10.50  to  7.6, 
and  the  refraction  of  the  copper  serum  varied  from  36.1  to  39.5.  These 
copper  refractions  are  distributed  as  follows:  — 


RSTRACnON. 

Numb 

er  of  Samples. 

39.0  to  39.5 

6 

88.0  to  38. 9 

66 

37.0  to  37.9 

65 

36.1  to  36.9. 

13 

150 

The  samples  of  herd  milk  gave  refractions  as  follows :  — 

Highest, 

.       38.6 

Lowest, 

.      37.2 

Average, 

• 

37.9 

A  composite  sample  of  laboratory  milk  was  divided  into  two  portions, 
one  portion  watered  (25  per  cent.),  sera  prepared,  and  analyses  made, 
with  the  following  results :  — 


CoMPoamoN  or  Milk. 


Total  solida. 


Fat. 


Solkla  not  fat. 


1 

Whole  MUk 
(Per  Cent.). 

1 

Watered  Milk 
(Per  Cent.). 

12.08 

9.06 

3.50 

2.65 

1               8.50 

6.41 

— 

—    .    _ — 
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Composition  of  Serum. 


Whole  Milk. 

Watered  Milk. 

1.0280 

1.0234 

37.3 

32.6 

Per  Cent. 
6.21 

Per  Cent. 
4.85 

4.32 

3.23 

0.59 

0.3a 

0.83 

0.7t> 

0.212 

0.253 

Specific  gravity  15**  C, 
Refractwn  20"  C, 

Total  floUds, 
Milk  sugar, 
Proteida,     . 

Ash 

Copper, 


Composition  of  a  Sample  of  Milk  Systematically  Watered. 


Added  Watbb  (Pkb  Csnt.). 

Total  SoUdfl 
(Per  Cent.). 

Fat  (Per 
Cent.). 

Solids  not  Fat 
(Per  CJent.). 

Refraction  of 

Copper 
Serum,  20»C. 

0 

10 

20 

30 

40 

50 

13.66 

12.24 

10.88 

9.52 

8.16 

6.80 

4.66 
4.18 
3.72 
3.25 
2.79 
2.33 

8.95 
8.06 
7.16 
6.27 
5.37 
4.47 

38.1 
36.8 
33.8 
32.0. 
30.t 
28.3 

One  hundred  and  forty-six  samples  of  milk  of  known  purity,  repre- 
senting many  breeds  and  various  stages  of  lactation,  were  arranged  in 
the  order  of  the  total  solids,  and  averages  made  of  each  10  samples 
(1  to  10,  2  to  11,  3  to  12  inclusive,  etc.).  The  maximum  variation  in 
the  total  solids  of  the  samples  represented  in  each  average  was  0.7, 
and  from  these  126  averages  were  taken  those  which  varied  exactly  by 
0.1  in  the  total  solids,  with  0  in  the  second  decimal.  In  some  cases 
an  average  could  not  be  found  without  a  figure  in  the  second  decimal 
place  in  the  solids,  and  then  averages  of  two  or  more  of  the  first  averages 
were  made  to  accomplish  this  purpose;  for  example,  12.22  and  12.18 
would  be  averaged  to  produce  12.20;  the  variation  of  the  solids  in  these 
latter  cases  was  less  than  0.07.  These  figures  will  represent  the  average 
mixed  milk  of  individual  cows  with  but  little  variation  in  the  total 
solids,  and  they  are  given  in  the  following  table :  — 
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Average  of  Analyses  of  Milk  of  Known  PvrUy  from  Individval  Cows. 
[Ten  analyses  used  to  obtain  each  average;  maximum  variation  of  total  solids,  O.7.] 


Total  SoUda 
(Per  Cent.). 

Fat  (Per 
Cent.). 

PiDteida 
(Per  Ont.). 

Aah  (Per 
Cent.). 

Solids  not 

Fat 
(Per  Oct.). 

MUkrSugar 
(Per  Cent.). 

• 

Refraction  of 

Copper 
Serum,  20*  C. 

15.70 

6.01 

4.13 

0.77 

0.60 

4.70 

88.1 

15  60 

5.87 

4.07 

0.77 

0.73 

4.80 

88.3 

15  50 

5.87 

3.06 

0.75 

0.63 

4.02 

88.4 

15.40 

5.75 

3.87 

0.76 

0.65 

5.02 

38.4 

15.30 

5.75 

3.75 

0.75 

0.55 

5.06 

38.5 

15.20 

5.67 

3.71 

0.74 

9.53 

5.06 

38.5 

15.10 

5.58 

3.80 

0.74 

0.52 

4.08 

38.4 

15.00 

5.62 

3.76 

0.76 

0.38 

4.87 

38.3 

14.90 

6.52 

3.71 

0.76 

0.88 

4.01 

38.3 

14.80 

5.51 

3.65 

0.78 

0.20 

4.86 

38.2 

14.70 

5.40 

3.70 

0.70 

0.30 

4.81 

38.1 

14.60 

5.30 

3.72 

0.70 

0.80 

4.70 

38.1 

14.50 

6.30 

S.61 

0.77 

0.20 

4.82 

38.8 

14.40 

5.21 

8.63 

0.75 

0.10 

4.81 

38.3 

14.30 

5.10 

3.58 

0.74 

0.11 

4.70 

38.3 

14.20 

5.06 

3.51 

0.72 

0.15 

4.02 

38.6 

14.10 

4.02 

3.52 

0.71 

0.18 

4.03 

38.6 

14.00 

4.78 

3.51 

0.73 

0.22 

4.08 

38.5 

13.00 

4.67 

3.52 

0.74 

0.23 

4.07 

38.4 

13.80 

4.60 

3.44 

0.73 

0.11 

4.04 

88.3 

13.70 

4.50 

3.43 

0.73 

0.11 

4.05 

38.3 

13.60 

4.67 

3.40 

0.75 

8.93 

4.78 

38.0 

13.50 

4.61 

3.37 

0.75 

8.80 

4.77 

38.1 

13.40 

4.51 

3.22 

0.75 

8.80 

4.02 

38.1 

13.30 

4.47 

3.07 

0.73 

8.83 

5.03 

38.0 

13.20 

4.55 

2.00 

0.74 

8.65 

4.02 

87.0 

13.10 

4.55 

2.86 

0.74 

8.55 

4.05 

37.8 

13.00 

4.24 

3.17 

0.73 

8.76 

4.86 

37.0 

12.00 

4.06 

8.26 

0.74 

8.84 

4.84 

88.0 

12.80 

4.00 

3.20 

0.72 

8.80 

4.88 

37.9 

12.70 

3.07 

3.06 

0.73 

8.73 

4.02 

38.0 

12.60 

4.04 

•     3.02 

0.72 

8.56 

4.82 

37.9 

12.50 

3.00 

2.84 

0.73 

8.51 

4.04 

38.0 

12.40 

3.04 

2.83 

0.72 

8.46 

4.01 

38.0 

12.30 

3.89 

2.81 

0.72 

8.41 

4.88 

37.9 

12  20 

3.81 

2.81 

0.75 

8.30 

4.83 

37.8 
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Average  of  Analyses  of  Milk  of  Known  Purity  from  IndividtuU  Cows 

—  CJoncluded. 


Total  Solids 
(Per  Cent.). 

Fat  (Per 
Cent.). 

Proteidfl 
(Per  Cent.). 

Ash  (Per 
Cent.). 

Solids  not 

Fat 
(Per  Cent.). 

Milk  Sugar 
(Per  Cent.). 

Refraction  of 

Copper 
Senim,  20*  C. 

12.10 

3.66 

2.88 

0.74 

8.44 

4.82 

37.7 

12.00 

3.45 

2.88 

0.71 

8.55 

4.96 

37.7 

11.90 

3.45 

3.07 

0.69 

8.45 

4.70 

37.6 

11.80 

3.46 

2.87 

0.71 

8.35 

4.77 

37.6 

11.70 

3.40 

2.78 

0.69 

8.30 

4.83 

37.7 

11.60 

3.35 

2.80 

0.69 

8.25 

4.76 

37.6 

11.50 

3.33 

2.67 

0.70    . 

8.17 

4.80 

37.3 

11.40 

8.29 

2.73 

0.71 

8.11 

4.67 

37.2 

11.30 

3.20 

2.67 

0.70 

8.10 

4.73 

37.4 

11.20 

3.15 

2.71 

0.72 

8.05 

4.62 

37.1 

11.10 

3.04 

2.69 

0.73 

8.06 

4.64 

37.0 

11.00 

3.02 

2.64 

0.71 

7.98 

4.63 

37.0 

10.00 

2.99 

2.63 

0.71 

7.91 

4.57 

36.8 

10.80 

2.95 

2.60 

0.71 

7.85 

4.54 

36.6 

10.70 

2.90 

2.60 

0.71 

7.80 

4.49 

• 

36.4 

It  will  be  noticed  from  a  study  of  these  figures  that  all  the  constituents 
are  lowered  as  the  solids  become  less.  The  fat  is  reduced  the  most,  the 
proteins  somewhat  less,  the  sugar  and  the  ash  the  least.  The  sugar  can 
be  said  to  be  fairly  constant,  varying  from  4.49  to  5.03  per  cent.  This 
gives  a  maximum  variation  of  10.7  per  cent.,  with  an  average  variation 
of  about  db  6  per  cent.,  and  the  ash,  while  its  percentage  variation  is 
considerable,  the  actual  variation  is  but  slight.  We  can  say  that  the 
greatest  variables  are  the  fat  and  the  proteins,  and  to  these  is  due 
the  variation  of  the  solids,  and  to  the  proteins  is  due  the  variation  of 
the  solids  not  fat.  It  is  upon  the  fact  of  the  constancy  of  the  milk 
sugar  that  nearly  all  the  methods  for  the  detection  of  added  water  de- 
pend, such  as  the  specific  gravity  of  the  serum,  refraction  of  the  serum, 
ash  of  the  serum,  acidity  of  the  sour  milk ;  and  by  these  means  adultera- 
tion with  water  of  from  10  to  15  per  cent,  upwards  can  be  detected, 
even  if  the  solids,  fat,  and  solids  not  fat  are  fairly  normal.  This  fact 
may,  strange  to  say,  be  used  to  detect  skimming  as  well  as  watering.  It 
has  been  shown  by  Olson  ^  that  we  may  calculate  the  proteins  from  the 

T  S. 
total  solids  by  the  following  formula:  T.  S. —    '     '  =  P.     This  will 

i..(5'x 


*  Jour.  Ind.  Eng.  Chem.,  1,  266. 
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be  approximately  correct  only  if  the  sample  is  pure.  If,  however,  the 
sample  is  eiiiinmed,  the  calculated  proteins  will  be  too  low,  as  skimming 
will  lower  the  total  solids,  while  the  proteins  will  remain  the  same. 
If  we  take  the  calculated  proteins,  add  to  it  the  fat  and  0.7  for  the  ash, 
we  obtain  the  solids  not  sugar,  and  upon  subtracting  this  from  the  total 
solids  we  get  the  calculated  sugar.     From  our  knowledge  of  the  com- 

Hflation  between  the  Constituents  of  Pure  Milk. 


•n 

Its 
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lit 

ill  s 
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■is  » 


tt 
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position  of  milk,  we  know  that  this  figure  rarely  exceeds  5  per  cent. 
If  the  calculated  proteins  are  low,  which  will  be  true  in  the  case  of 
skimmed  milk,  the  calculated  sugar  will  be  high ;  and  if  it  exceeds 
5  per  cent.,  we  can  be  reasonably  sure  the  sample  has  been  skimmed. 
We  have  found  that  for  practical  purposes  samples  having  sugar  between 
4.2  and  4.8  calculated  by  the  above  method  are  pure  milk.  If  the  cal- 
culated sugar  exceeds  4.8,  the  sample  may  be  suspected  of  being  skimmed, 
and  if  leae  than  4.S,  the  sample  may  be  watered;  and  further  examina- 
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tion  should  be  made,  such  as  actual  protein  determination  in  the  case 
of  skimmed  milk  and  refraction  of  the  serum  in  the  case  of  watered 
milk.  Van  Slyke  has  shown  (Jour.  Am.  Chem.  Soc,  30-1166)  that 
a  relation  exists  between  the  proteins  and  the  fat,  and  that  the  pro- 
teins can  be  approximately  calculated  from  the  fat  by  the  formula 
0.4 (F  —  3)+  2.8  =  P.  This  formula,  as  well  as  Olson's,  may  be  used 
in  calculating  the  sugar  by  difference,  and  the  figures  will  be  nearly  the 
same  in  pure  samples,  but  will  differ  in  adulterated  samples. 

A  table  has  been  prepared  calculating  these  figures  both  by  Olson^s 
formula  and  by  Van  Slyke's  formula,  in  the  latter  case  the  calculation 
being  made  from  the  fat.  From  this  table  the  following  figures  have 
been  taken,  showing  the  range  of  fat  and  soUds  not  fat  in  pure  milk, 
varying  in  solids  from  10.5  to  14  per  cent.  If  the  fat  is  higher  than 
that  stated  in  the  table,  the  milk  has  probably  been  watered;  if  less,  it 
may  be  skimmed.  It  should  be  stated  that  if  a  sample  is  both  skimmed 
and  watered,  it  may  fall  in  the  class  of  good  milk. 


Composition  of  Milk  Probably  not  AdvUerated. 


Total 
Solids 

Fat. 

Solids  not  Fat. 

Total 
Solids 

Fat. 

SouDs  NaT  Fat. 

Mini- 

Maxi- 

Mini- 

Maxi- 

Mini- 

Maxi- 

Mini- 

Maxi- 

(Per 
Cent.). 

mum. 
Cent.). 

mum 

(Per 

Cent.). 

mum 

(Per 

Cent.). 

mum 

(Per 

C^nt.). 

(Per 
C^nt.). 

mum 

(Per 

Cent.). 

mum 

(Per 

Cent.). 

mum 

(Per 

Cent.). 

mum 

(Per 

Cent.). 

10.6 

2.5 

2.7 

7.8 

8.0 

12.3 

3.7 

4.0 

8.3 

8.6 

10.6 

2.5 

2.8 

7.8 

8.1 

12.4 

3.7 

4.1 

8.3 

8.7 

10.7 

2.6 

2.9 

7.8 

8.1 

12.5 

3.8 

4.1 

8.4 

8.7 

10.8 

2.6 

3.0 

7.8 

8.2 

12.6 

3.9 

4.2 

8.4 

8.7 

10.9 

2.7 

3.0 

7.9 

8.2 

12.7 

3.9 

4.2 

8.5 

8.8 

11.0 

2.8 

3.1 

7.9 

8.2 

12.8 

4.0 

4.3 

8.5 

8.8 

11.1 

2.8 

3.2 

7.9 

8.3 

12.9 

4.1 

4.4 

8.5 

8.8 

11.2 

2.9 

3.2 

8.0 

8.3 

13.0 

4.1 

4.5 

8.5 

8.9 

11.3 

3.0 

3.3 

8.0 

8.3 

13.1 

4.2 

4.5 

8.6 

8.0 

11.4 

3.1 

3.4 

8.0 

8.3 

13.2 

4.2 

4.6 

8.6 

9.0 

11.5 

3.1 

3.5 

8.0 

,8.4 

13.3 

4.3 

4.6 

8.7 

9.0 

11.6 

3.2 

3.5 

8.1 

8.4 

13.4 

4.3 

4.7 

8.7 

9.1 

11.7 

3.3 

3.6 

8.1 

8.4 

13.6 

4.4 

4.8 

8.7 

9.1 

11.8 

3.3 

3.7 

8.1 

8.5 

13.6 

4.5 

4.8 

8.8 

9.1 

u.g 

3.4 

3.7 

8.2 

8.5 

13.7 

4.5 

4.9 

8.8 

9.2 

12.0 

3.5 

3.8 

8.2 

8.5 

13.8 

4.6 

5.0 

8.8 

9.2 

12.1 

3.5 

3.0 

8.2 

8.6 

13.9 

4.7 

5.0 

8.9 

9.2 

12.2 

3.6 

3.9 

8.3 

8.6 

14.0 

4.8 

5.1 

8.9 

9.2 
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Cream. 

One  hundred  and  seventy-one  samples  of  cream  were  examined,  7  of 
which  were  adulterated.  One  of  these  7  samples  contained  less  than 
15  per  cent,  of  fat;  1  not  collected  by  an  inspector  but  submitted  to 
us  for  examination  was  sour,  and  contained  added  calcium;  and  5  con- 
tained calcium  sucrate.  The  quality  of  the  cream  collected  this  year 
ifl  much  superior  to  that  of  last  year.  This  is  due  to  the  method  of 
detecting  calcium  sucrate  which  was  discovered  in  1908.  It  was  a  well- 
known  fact  among  cream  dealers  that  calcium  sucrate  could  be  added 
to  cream  and  the  addition  could  not  be  detected.  When  the  Baier  and 
Neumann  method  was  first  used  in  this  laboratory  nearly  all  the  cream 
on  the  market  gave  a  test  for  cane  sugar.  Soon  after  notifications  were 
sent  out  and  prosecutions  begun  this  variety  of  cream  entirely  disap- 
peared from  the  market  with  phenomenal  rapidity,  and  also  the  amount 
of  calcium  in  the  market  cream  was  materially  reduced.  Our  experience 
with  the  Baier  and  Neumann  tests  shows  that  it  is  reliable,  and  this 
opinion  is  based  upon  the  examination  of  245  samples  of  cream  collected 
upon  the  Massachusetts  markets,  several  samples  of  known  purity  cream 
and  about  100  samples  of  known  purity  milk,  together  with  numerous 
samples  of  laboratory  milk  and  samples  of  cream  separated  in  the  labora- 
tory from  market  milk.  All  of  these  samples  gave  negative  results.  The 
details  of  the  method  are  as  follows :  — 

Baier  and  Neumann's  Test  for  Cane  Sugar  in  Milk  and  Cream?- 

To  25  cubic  centimeters  of  milk  or  cream  add  10  cubic  centimeters 
of  a  5  per  cent,  solution  of  uranium  acetate,  shake  well,  allow  to  stand 
for  five  minutes  and  filter.  To  10  cubic  centimeters  of  the  clear  filtrate 
(in  the  case  of  cream  use  the  total  filtrate,  which  will  be  less  than  10 
cubic  centimeters)  add  a  mixture  of  2  cubic  centimeters  saturated 
ammonium  molybdate  and  8  cubic  centimeters  dilute  hydrochloric  acid 
(1  part  25  per  cent,  acid  and  7  parts  water),  and  place  in  a  water  bath 
at  a  temperature  of  80®  C.  for  five  minutes.  If  the  sample  contained 
Bugar,  the  solution  will  be  of  a  prussian  blue  color.  This  should  always 
be  compared  in  a  colorimeter  with  the  standard  prussian  blue  solution 
prepared  by  adding  a  few  drops  of  potassium  ferrocyanide  and  5  drops 
of  10  per  cent,  hydrochloric  acid  to  a  solution  of  1  cubic  centimeter  of 
0.1  per  cent,  ferric  chloride  in  20  cubic  centimeters  of  water. 

It  has  been  claimed  that  pure  milk  will  give  this  test.  Occasional 
samples  of  pure  milk  will  give  a  pale  blue  color,  but  this  can  be  entirely 
removed  by  filtration,  and  the  filtrate  will  be  green;  while  the  color  due 

*  Z.  Nahr.  GeneraBom,  16.  61. 
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to  sugar  will  pass  through  the  filter,  giving  the  usual  blue  solution 
characteristic  of  adulterated  samples.  The  color  produced  is  due  to 
a  reduction  of  the  molybdic  acid,  and  is  produced  by  levulose  and  dex- 
trose as  well  as  by  sucrose.  Solutions  of  1  gram  of  lactose,  levulose, 
dextrose  and  sucrose  in  35  cubic  centimeters  of  water  were  used  in  com- 
paring the  amount  of  color  produced  when  heated  with  the  molybdenum 
reagent  for  five  minutes.  Lactose  produced  no  color,  levulose  gave  a 
heavy  blue,  sucrose  a  weaker  blue  and  dextrose  the  weakest  blue,  cor- 
responding in  intensity  as  10 :  3 : 1. 

Stannous  chloride  and  ferrous  sulphate  give  this  blue  color,  but  the 
reaction  takes  place  in  the  cold,  and  in  small  quantities  the  color  dis- 
appears on  heating.  In  order  for  the  color  to  persist  after  heating  the 
sample  of  cream  must  contain  these  substances  to  the  extent  of  1  per 
cent,  calculated  as  the  metal.  In  this  case  the  sample  will  be  completely 
coagulated  and  the  taste  will  be  very  disagreeable.  Hydrogen  sulphide 
will  also  give  the  blue  color,  but  it  will  disappear  on  heating.  If  the 
solution  does  not  show  the  blue  color  before  heating,  it  is  free  from 
hydrogen  sulphide,  ferrous  sulphate  and  stannous  chloride. 

As  a  confirmatory  test  for  sugar,  the  resocine  test  may  be  applied 
to  the  serum  prepared  with  uranium  as  described  above.  This  test  is 
given  by  sucrose  and  levulose,  but  not  by  dextrose  or  lactose. 

In  making  the  determinations  of  calcium  it  was  found  that  calcium 
varied  considerably  in  different  samples  of  cream.  After  a  considerable 
number  of  samples  had  been  examined  it  was  noticed  that  the  samples 
with  the  higher  percentage  of  fat  had  the  lower  percentage  of  calcium. 
These  figures  were  plotted,  the  percentage  of  calcium  being  used  as 
ordinates  and  the  percentage  of  fat  as  abscissas. 

The  method  of  determining  the  calcium  is  as  follows :  — 

Determination  of  alkalinity  of  ash  and  calcium.  Weigh  25  grams 
of  cream  into  a  platinum  dish,  place  in  an  oven  at  about  125-150**  C. 
over  night,  and  burn  to  an  ash  in  a  mufile  at  a  low  red  heat.  Dissolve 
the  ash  in  20  cubic  centimeters  N/10  sulphuric  acid,  boil  to  expel  the 
carbon  dioxide  and  titrate  back  with  N/10  sodium  hydroxide  using 
phenolphthalein  as  the  indicator.  Express  results  as  cubic  centimeters 
N/10  acid  required  to  neutralize  the  ash  of  100  grams  of  cream. 

Make  the  final  solution  of  the  above  determination  acid  with  acetic 
acid,  heat  to  boiling,  add  1  gram  of  sodium  acetate,  and  to  the  clear 
solution  add  an  excess  of  ammonium  oxalate,  boil  for  a  few  minutes, 
filter  and  wash  with  water.  Dissolve  the  calcium  oxalate  in  hot  dilute 
sulphuric  acid  and  titrate  hot  with  N/10  potassium  permanganate. 
Cubic  centimeters  N/10  permanganate  multiplied  by  0.0112  (4X0.0028) 
gives  the  percentage  of  CaO  in  the  sample. 
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The  samples  recorded  upon  the  plot  with  crosses  were  of  known  purity, 
the  cows  being  milked  and  the  cream  separated  in  the  presence  of  an 
analyst  of  the  State  Board  of  Health.  The  samples  recorded  by  the  circles 
were  separated  in  the  laboratory  from  samples  collected  by  the  inspectors, 
and  which  upon  analysis  proved  to  be  pure  milk.     Those  marked  with 


Relation  between  Fat  and  CaO  in  Cream, 
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the  triangles  were  commercial  samples  which  gave  no  test  for  added  sugar. 
There  were  many  more  samples  between  35  and  45  per  cent,  of  fat  which 
were  not  recorded,  as  they  were  nearly  coincident  with  recorded  samples. 
Prom  a  study  of  the  chart  we  obtain  the  following  figures,  giving  the 
maximum  amount  of  calcium  oxide  permissible  to  pure  cream:  — 


Relation  between  Fat  and  Calcium  in  Cream, 

• 

Fat  (Par 
Cent.). 

MagJmum 

CftO 
(Per  Cent.). 

Fat  (Per 
Cent.). 

Maximum 

CaO 
(Per  Cent.)< 

Fat  (Per 
Cent.). 

Maximum 

CaO 
(Per  (Dent.). 

Fat  (Per 
CJent.). 

Maximum 

•»CaO« 

(Per  Ont.). 

15 

0.181 

25 

0.150 

35 

0.132 

45 

0.108 

16 

0.178 

26 

0.154 

36 

0.129 

46 

0.106 

17 

0.175 

27 

0.151 

37 

0.127 

47 

0.103 

18 

0.173 

28 

0.149 

38 

0.124 

48 

0.100 

» 

0.171 

29 

0.146 

39 

0.122 

49 

0.098 

» 

O.IM 

80 

0.144 

40 

0.120 

50 

0.096 

21 

0.166 

31 

0.141 

41 

0.118 

51 

0.093 

22 

0.164 

82 

0.130 

42 

0.115 

52 

0.090 

23 

0.161 

33 

0.137 

43 

0.113 

53 

0.088 

2« 

0.158 

34 

0.134 

44 

0.110 

54 

0.085 
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It  should  be  pointed  out  that  the  calcium  in  cream  rarely  reaches  the 
highest  figures,  and  this  is  especially  true  when  it  is  made  from  pas- 
teurized milk,  as  the  heating  will  render  some  of  the  calcium  insoluble 
and  it  will  be  removed  from  the  cream  in  the  separator,  as  our  laboratory 
experiments  have  shown.  A  study  of  the  plot  will  show  that  the  samples 
of  known  purity  cream  and  those  separated  in  the  laboratory  were  higher 
in  calcium  than  the  samples  found  upon  the  market,  this  being  no  doubt 
due  to  the  fact  that  most  of  the  market  cream  had  been  made  from 
pasteurized  milk.  The  following  are  the  analyses  of  the  samples  of 
adulterated  cream  received  during  the  year.  All  the  samples  of  cream 
containing  calcium  sucrate  except  the  one  which  was  sour  when  sub- 
mitted were  traced  to  Daniel  A.  Neylon  of  Springfield,  who  was  prose- 
cuted, convicted  and  paid  his  fine.  This  cream  was  shipped  into 
Springfield  from  New  Hampshire,  and  was  the  only  cream  collected 
during  the  year  adulterated  with  calcium  sucrate.  The  sample  of  cream 
obtained  after  souring  and  which  consequently  gave  no  reaction  for  sugar 
was  found  to  be  strongly  alkaline,  using  methyl  orange  as  the  indicator. 
By  this  means  it  is  possible  to  detect  added  alkaline  mineral  compounds. 
Experiments  upon  samples  of  pure  heavy  cream  show  that  it  takes  from 
3  to  3.5  cubic  centimeters  of  N/2  acid  to  neutralize  25  cubic  centimeters 
of  cream,  using  methyl  orange  as  the  indicator.  The  sample  of  cream 
in  question  required  7  cubic  centimeters  of  acid  for  neutralization. 

List  of  Advlierated  Samples  of  Cream, 


Fat  (Per 
Cent.). 


Aah  (P«r 
Cent.). 


Alka- 
linity of 
Ash. 


CaO 

(Per 

Cent.)* 


Baierand 

Neumann 

Test. 


Resocine 
Test. 


Dealer. 


32.0 
30.8 
31.6 
80.8 
28,8 
81.2 
13.0 


0.55 

17.6 

0.158 

Positive 

Positive] 

0.53 

18.8 

0.175 

Positive 

Positive] 

0.55 

17.6 

0.158 

Positive 

Positive 

o.eo 

15.2 

0.150 

Positive 

Positive 

0.51 

17.6 

0.163 

Positive 

Positive 

- 

24.0 

0.215 

_i 

- 

- 

- 

- 

Necative 

Negative 

Frank  E.  Webb,  Springfield. 

M.  A.  Allen,  Springfield. 
Daniel  A.  Neylon,  Springfield. 
Columbia  Creamery,  Springfi^d. 


^  Sour  when  received. 


Foods  exclusive  of  Milk. 

The  summary  of  analyses  of  food  products  may  be  found  on  page  473. 
Under  the  several  headings  only  such  facts  as  require  special  considera- 
tion will  be  discussed.  There  were  1,837  samples  collected,  of  which  333 
were  adulterated. 
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Butter. 

Sixty-eight  samples  were  examined  duriog  the  year,  of  which  12  sam- 
ples were  adulterated.  These  consisted  of  5  samples  of  oleomargarine  and 
7  samples  of  renovated  butter. 

Canned  Fish. 

Four  samples  were  obtained,  1  of  which  was  found  to  be  adulterated. 
This  was  a  sample  of  sardine  paste,  put  up  by  Crosse  &  Blackwell,  and 
contained  a  boron  preservative.  A  subsequent  sample  was  found  to  be 
free  from  boron. 

Canned  Fruits  and  Vegetables. 

Of  the  23  samples  examined,  1  was  found  to  be  adulterated.  This 
was  branded  Om£^a  Brand  Sweet  Wrinkled  Peas,  and  was  found  to  be 
a  can  of  soaked  peas,  not  marked  in  conformity  with  the  law. 

Cheese. 

Tweniy-f  our  samples  were  examined,  2  of  which  consisted  of  McLaren's 
Imperial  cheese,  containing  borax,  and  were  not  marked  in  strict  con- 
formity with  the  law. 

Cider. 

Ten  of  the  38  samples  obtained  were  adulterated.  These  samples 
contained  antiseptic  substances,  principally  benzoic  acid,  and  were  pur- 
chased by  the  inspectors  in  unmarked  packages.  The  only  adulterated 
sample  which  bore  a  label  was  from  James  Kinsley,  West  Acton,  and 
was  marked  0.1  per  cent,  sodium  benzoate.  This  sample  was  found  to 
be  preserved  with  salicylic  acid  and  to  be  free  from  benzoates. 

Dried  Fruits. 

During  the  month  of  November  56  samples  of  dried  fruits  were  exam- 
ined, 33  of  which  were  found  to  contain  more  or  less  sulphurous  acid. 
The  method  of  examination  of  these  fruits  was  as  follows:  25  grams 
of  the  sample  were  placed  in  a  600  cubic  centimeter  Kjeldahl  flask,  100 
cubic  centimeters  of  water  added  and  the  sample  allowed  to  soak  for  a 
few  hours.  It  was  then  distilled  with  steam  into  N/10  iodine  solution. 
After  about  200  cubic  centimeters  of  distillate  were  collected,  the  residual 
iodine  was  titrated  with  IT/IO  sodium  thiosulphate. 

This  method  is  said  to  give  high  results,  and  the  following  experi- 
ments were  made  to  determine  if  the  error  was  excessive.  A  sample  of 
dried  apricots  was  passed  through  a  meat  chopper,  and  two  portions  of 
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25  grams  each  were  weighed  into  separate  flasks.  These  were  distilled  as 
described  above,  and  only  one  was  titrated.  The  excess  of  iodine  was 
boiled  out  of  the  other  distillate,  barium  chloride  was  added  to  each, 
and  the  resulting  barium  sulphate  was  weighed. 

By  titration, 0.1969  per  cent,  sulphur  dioxide. 

From  barium  sulphate  from  titrated  solu- 
tion,         0.1968  per  cent,  sulphur  dioxide. 

From  barium  sulphate  from  untitrated 
solution, 0.1961  per  cent,  sulphur  dioxide. 


The  results  obtained  upon  two  samples  of  wine  were  as  follows :  — 


Volumetric  analysis. 
Gravimetric  analysis, 
Volumetric  analysis, 
Gravimetric  analysis, 


0.0205  per  cent,  sulphur  dioxide. 
0.0192  per  cent,  sulphur  dioxide. 
0.0246  per  cent,  sulphur  dioxide. 
0.0209  per  cent,  sulphur  dioxide. 


It  will  be  seen  that  there  is  no  practical  diflferenee  between  the  two 
methods. 

The  following  table  shows  the  summary  of  the  analyses  of  the  dried 
fruit  samples :  — 

Sulphur  Dioxide  in  Dried  Fruits. 


Charactkr  of  Saicplb. 


Number  of 
Samples. 


Numb«r 
oontaining 
Sulphites. 


Per  Gent. 

80s. 


Apricots, 
Peaches,  . 
Sultana  raisins, 
Prunes,    . 
Plums,     . 
Cherries, 
Apples,    . 
Orange  peel,    . 
Citron,     . 
Raspberries,    . 
Currants, 
Peas, 

Qlao^  fruits,    . 
Totals, 


10 
13 
11 
7 
1 
1 
4 
1 
1 
1 
1 
4 
1 


M 


10 
13 
4 
3 
1 
1 
1 


33 


0.08  to  0.27 
0.05  to  0.14 
0.04  to  0.08 
0.04  to  0.12 
0.08 
0.02 
0.01 


0.01  to  0.27 
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Flavoring  Extracts. 

Sixty-three  samples  were  examined,  of  which  9  were  adulterated. 
These  consisted  of  4  samples  of  lemon  extract,  2  of  peppermint,  2  of 
yanilla  and  1  of  wintergreen.  The  4  samples  of  adulterated  lemon 
extract  were  nearly  up  to  the  required  strength;  the  sample  of  winter- 
green  extract  bore  no  name  or  brand,  and  contained  0.85  per  cent, 
oil.  One  sample  of  peppermint  extract  labeled  "  Gilt  Edge  Brand,  Port- 
land, Me.,"  contained  but  0.2  per  cent,  peppermint  oil.  The  other 
peppermint  sample  was  of  the  same  composition,  and  was  labeled  "  Hatch 
Extract  Company,  Wakefield."  The  sample  of  vanilla  made  by  Lambert 
&  Lowman,  Detroit,  was  entirely  artificial,  and  contained  0.15  per  cent, 
each  of  vanillin  and  coumarin.  A  sample  of  vanilla  from  the  C.  H. 
Morse  Manufacturing  Company,  Pawtucket,  R.  I.,  contained  0.08  per 
cent,  coumarin  and  0.08  per  cent,  vanillin. 

Orape  Juice. 

Only  1  of  the  17  samples  was  adulterated.  This  was  labeled  "  Malto- 
Grapo,  manufactured  by  the  Malto-Grapo  Company,  Ltd.,  Paw  Paw, 
Mich."     This  sample  contained  salicylic  acid. 

Jams  and  Jellies. 

Eighty-two  samples  were  examined,  of  which  4  were  adulterated.  One 
sample  each  of  *'  Petit  Maraschino  Cherries,"  and  preserved  plums  manu- 
factured by  the  Williams  Bros.  Company,  Detroit,  and  *^  Mohican  "  rasp- 
berry jam,  were  preserved  with  benzoic  acid.  A  sample  of  strawberry 
preserves  put  out  by  the  Twitchell-Champlin  Company,  Portland,  Me., 
contained  salicylic  acid. 

Lard. 

Of  17  samples  examined,  only  1  was  adulterated,  this  sample  being  the 
usual  mixture  of  cotton-seed  oil,  beef  and  lard  stearine. 

Maple  Sugar. 

Forty-five  samples  were  examined,  of  which  8  were  adulterated. 
These  were  of  the  usual  cane  sugar,  maple  sugar  mixture,  the  cane 
sugar  being  present  to  an  extent  of  from  35  to  85  per  cent. 

Maple  Syrup. 

One  sample  of  maple  syrup,  put  up  by  Haskell  Adams  Company  of 
Boston,  was  found  to  contain  90  per  cent,  cane  sugar  syrup.  The  other 
samples  were  either  pure  maple  syrup  or  were  properly  labeled. 
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Meat  Products. 

Three  hundred  and  sixty-two  samples  were  examined,  295  of  which 
were  found  to  be  pure  or  were  labeled  according  to  the  statutes.  The  67 
adulterated  samples  consisted  of  25  samples  of  hamburg  steak  which 
contained  sodium  sulphite  and  were  not  labeled,  and  42  samples  of 
sausages  which  were  preserved  with  sodium  sulphite  or  with  borax. 

Olive  Oil. 

Of  263  samples,  86  were  adulterated,  cotton-seed  oil  being  used  in  aU 
cases,  the  amount  varying  from  5  to  100  per  cent.  It  was  foimd  that  as 
a  rule  the  cottonseed  oil  could  be  detected  by  the  Halphen  test.  In  one 
case  cotton-seed  oil  was  used  which  had  apparently  been  heated,  as  it 
took  prolonged  treatment  to  produce  the  red  color  for  the  qualitative 
detection.  For  quantitative  work  the  refractometer  was  found  to  be 
sufficient  in  most  cases,  and  occasionally  determinations  of  the  iodine 
number  were  made.  Nearly  all  these  samples  were  obtained  from 
Italians  or  Greeks,  and  in  all  cases  it  was  more  or  less  difficult  to  trace 
back  to  the  responsible  persons.  Several  cases  were  turned  over  to  the 
United  States  Department  of  Agriculture,  as  they  were  found  to  be 
purchased,  without  knowledge  of  their  adulterated  character,  from 
other  States ;  and  prosecutions  have  been  instituted  in  the  United  States 
Courts  in  all  of  these  cases.  The  following  are  the  brands  of  adulterated 
olive  oil :  — 

Olio  Finissimo  Re'd  Italia  Brand. 

Olio  D'Oliva  G.  Dr.  Trapani  Scidlia  Italia. 

Olio  D'OIiva  Piorissimo,  Ditta  B.  Antinotti  Produttore  A  Lucca, 

Genoa,  Italy. 
Absolutely  Pure  Imported  Athens  Olive  Oil,  P.  Demons,  Newbury- 

port,  Mass. 
Olio  Soprafino  Fraoescani  Brand,  Prodotti  Dr.  Olii. 
Olio  D'oliva  Sopraffino  di  Lucca. 
Olio  D'oliva  Sopraffino  Lucca  Brand. 
Olio  Puro  D'oliva  garantito  Torelli  Brand. 
Olio  Finessimo  di  oliva  vergine  Re  Ditalia  Brand. 
Olio  Finessimo  di  oliva  Gaetans  Peluso  Fui  Pasquale. 
Olio  San  Pietro  Brand. 
Compound  Olive  Oil  and  Cotton  seed  Oil,  Traponi  Brand. 
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Pickles, 

Three  samples  of  pickles  were  found  adulterated,  containing  alum. 
These  were  obtained  from  the  Lutz  &  Schraum  Company,  Allegheny, 
Pa.^  and  Skilton,  Foote  &  Co.^  Boston.  The  name  and  percentage  of 
the  preservative  were  not  stated  upon  the  label. 

Proprietary  Foods, 

Thirty-one  samples  of  proprietary  foods  were  examined,  of  which  23 
are  reported  as  adulterated,  representing  17  different  brands  of  food, 
by  reason  of  the  fact  that  they  contain  alcohol.  These  consisted  mostly 
of  root  beer  extracts  and  proprietary  alcoholic  beverages.  The  following 
table  gives  the  list  of  these  adulterated  brands  of  proprietary  foods :  — 


List  of  AduUerated  or  Improperly  Labeled  Proprietary  Foods. 


Cbabactsb  or  Samplb. 


ICanufacturer  or  Wholeaaler. 


R«0ult  of  Analysis. 


Allen's  Root  Beer  Extract.  . 

BiTBnt'e  Boot  Beer  Extract, 

Hiie'a  Root  Beer  Extract,    . 

Indian  Root  Beer  Extract,  . 

Larkin  Root  Beer  Extract,  . 

Dr.  Swett'g  Root  Beer  Extract,  . 

Joyce's  Superior  Malt, 

wad  Cherry  Bounce,  . 

Horehound,  Rook  and  Rye, 

Horehound,  Rook  and  Rye, 

Rock  and  Rye,     . 

Petts'  Rock,  Rye,  Horehound, 

Pineapple  and  Lemon. 
Rock,  Rye  and  Lemon, 

Rock  Candy  and  Rye  Whiskey, . 

Roco-Ryo 

Rooo-Ryo 

Tom  and  Jerry  with  Honey, 


Charles  E.  Carter,  LowelJ,  Mass., 
Michigan  Drug  Company,  Detroit,  Mich., 

Charles  E.  Hires  Company,  Philadelphia, 

Pa. 
Baker  Extract  Company,  Springfield,  Mass. 

and  Portland,  Me. 
Larkin  Company,  Buffalo,  N.  Y., 

Dr.  Swett  Root  Beer  Extract  Company, 

Boston,  Mass. 
Charles  H.  Joyce,  Lowell,  Mass., 

A.  Bauer  A  Co.,  Chiosgo,  HI.,    . 


S.  F.  PetU  A  Co.,  Boston,  Mass., 

A.  G.  Marahnets  A  Co.,  N.  Y.,   . 

Santa  Clara  Comi)any,  Boston,  Mass., 

Charles   L.  Richardson   A   Co.,   Boston, 

Mass. 
E.  E.  Gray  Company,  Boston,  Mass., 


New  York  Fruit  Cordial  Company,  New 
York,  N.  Y. 


16.00  per  cent,  alcohol. 
4.50  per  cent,  alcohol. 
0.44  percent,  alcohol. 
11.70  per  cent,  alcohol. 
11.15  per  cent.  alcohoL 
10.92  per  cent,  alcohol. 
39.54  per  cent,  alcohol. 
10.41  per  cent,  alcohol. 
18.25  per  cent,  alcohol. 
17.72  per  cent,  alcohol. 
15.85  per  cent,  alcohol. 
15 .  57  per  cent,  alcohol. 
29.70  per  cent,  alcohol. 
33.91  per  cent,  alcohol. 
18.08  per  cent,  alcohol. 
20.23  per  cent,  alcohol. 
11.59  per  cent,  alcohol. 


Shrimps, 

Two  samples  were  examined,  1  of  which  was  found  to  be  preserved 
with  borax. 
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Syrup. 

Sixteen  samples  were  examined,  of  which  5  were  adulterated.  These 
were  fruit  syrups  containing  preservatives.  Kone  of  these  5  samples  bore 
a  label  stating  the  manufacturer  or  the  presence  of  the  preservative. 

Table  Sauces. 

Fifty-one  samples  were  examined,  of  which  6  contained  preservatives. 
The  list  of  preserved  samples  is  as  follows :  — 


List  of  Adulterated  Brands  of  Table  Sauce. 


Bbakd. 


Manufacturer  or  Wholesaler. 


Result  of  AnalyBis. 


Griffon  Catsup,       .... 
Libby'a  Chili  Sauce, 
New  England  Tomato  Relish, 
Nerver  Pure  Extract  of  Tomato.     . 

Dillon's  Home  Made  Style  Catsup, 
Ro3ral  Os^ster  and  Clam  Sauce, 


California  Fruit  Consumer's  As80> 

ciation. 
Libby,  McNeUl  A  Libby,  Chicago, 

111. 
SkiJton,  Foote  A  Co.,  Boston, 

A.  Bauer  &  Co..  Inc.,  Chicago,  111., 


Thoe.  Dillon  &  Son,  Auburn,  R.  I., 


Horton  Cato  Manufacturing  Com- 
pany, Detroit,  Mich. 


Preserved  with  benzoic  acid; 

obscurely  labeled. 
Preserved  with  bensoic  acid. 

Preserved  with  bensoic  acid. 

Preserved  with  bensoic  aoid; 
contained  0.233  per  cent, 
sodium  bensoate. 

Preserved  with  bensoic  acid; 
marked  0.1  per  cent.,  oox^ 
tained  0.2  per  cent,  of 
sodium  bensoate. 

Preserved  with  bensoic  acid; 
marked  0.1  per  cent.,  con- 
tained 0.48  per  cent,  of 
sodium  bensoate. 


During  the  past  few  months  of  the  year  we  have  made  a  large  num- 
ber of  quantitative  determinations  of  benzoic  acid  in  food  products, 
with  a  view  of  seeing  how  accurately  they  were  labeled.  The  method 
we  have  used  is  that  of  Edmund  Clark  (Science,  Aug.  20,  1909,  page 
253),  and  is  as  follows:  — 

An  aliquot  portion  of  the  filtrate,  obtained  by  filtering  a  weighed  amount 
of  the  substance  which  has  been  mixed  with  water  and  made  up  to  a  definite 
volume,  is  acidified  with  hydrochloric  acid  and  shaken  out  with  three  100  cubic 
centimeter  portions  of  ether.  The  unwashed  ether  extract  is  distilled  rapidly 
over  steam  or  by  electric  stove  to  the  volume  of  about  5  cubic  centimeters, 
and  the  residue  exhausted  by  a  current  of  air.  This  extract  is  dissolved 
in  a  little  alkaline  water,  and,  after  transferring  to  a  Squibb  separator  and 
acidifying  with  hydrocholoric  acid,  is  shaken  out  with  40,  30,  20  and  10 
cubic  centimeter  successive  portions  of  chloroform.  The  chloroform  extract 
is  washed  with  30  cubic  centimeters  of  water  and  transferred  to  a  suitable  con- 
tainer to  which  is  added  100  cubic  centimeters  of  recently  boiled  water  and  a 
few  drops  of  phenol-phthalein. 
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The  mixture  is  then  titrated  with  N/10  NaOH  (Clark  uses  N/20 
alkali  for  titration),  shaking  well  after  each  addition  of  alkali.  Each 
cubic  centimeter  of  N/10  alkali  used  has  a  benzoic  acid  value  of  .0122 
and  a  sodium  benzoate  value  of  0.0144.  A  correction  is  made  for  acidity 
of  the  chloroform. 

We  have  foimd  that  as  a  rule  the  markings  were  correct.  In  a  few 
cases  the  amounts  of  sodium  benzoate  were  found  to  exceed  the  state- 
ment upon  the  label.  In  these  cases  duplicate  determinations  were  made 
by  the  method  of  R.  M.  West.  (Jour,  of  Ind.  and  Eng.  Chem.,  Volume  1, 
page  190),  which  method  consists  in  decomposing  the  substance  with 
strong  sulphuric  acid,  distilling  with  steam  and  titrating  the  distillate. 

Determinations  by  the  method  of  West  gave  0.2  per  cent,  sodium  ben- 
zoate and  by  the  method  of  Clark  0.218  per  cent,  of  sodium  benzoate. 

The  following  table  shows  the  amoimt  of  sodium  benzoate  marked 
on  ihe  label,  and  the  amount  found  by  analysis  in  a  few  cases :  — 


Ubelled  (Per  Cent.). 

Found  (Per  Cent.). 

Labelled  (Per  Cent.). 

Found  (Per  Cent.). 

0.1 

0.283 

0.2 

0.093 

0.1 

0.218 

0.1 

0.080 

0.1 

0.200 

0.1 

0.070 

0.1 

0.008 

1 

0.1 

0.030 

Summary  of  Statistics  of  Foods  exclusive  of  Milk. 


Baldnc  powder, 

Butter 

Canned  fish 

Canned  fruhs  and  vegetables, 

Cbeeee 

Cider 

CUma  and  oyst^v, 
Cooaa  and  obooolate. 

Coffee 

Cbndenaed  milk, 

(confectionery, 

Oeam, 


6 

1 

50 

12 

8 

1 

22 

1 

20 

2 

28 

10 

10 

- 

23 

- 

8 

- 

26 

- 

18 

- 

IM 

7 

7 
68 

4 
23 
22 
38 
10 
28 

8 

26 

18 

171 


Cream  of  tartox, 
Dried  fruits,    . 
Flavoring  extracts: 

Ginger, 

Lemon, 

Orange, 

Peppermint, 

Vanilla, 

Wintergreen, 
Grape  juice,     . 
Honey,     . 
HorBeradiflh,    . 


• 

1 

a 

t 

rm 

5 

d 

3 

« 

•n 

o 

< 

11 

23 

1 

12 

3 

1 

27 

16 

27 

6 


33 


2 
2 
1 
1 


3 

5 


11 
66 

1 
16 

3 

3 
29 

1 

17 
27 

6 
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Summary  of  StatisHca  of  Foods  exclusive  of  Milk 

Concluded. 

1 

1 
1 

• 

1 

i 
1 

• 

1 

-< 

_  » 

loe  cream,        .... 

2 

- 

2 

Moat  products — Con. 

Jams  and  Jelliefl, 

78 

4 

82 

Tripe, 

8 

- 

8 

Lard 

16 

1 

17 

Nonalcoholic  drinks, 

16 

- 

le 

Malt  liquor:  — 

Noodles,  .... 

2 

- 

2 

Ale,       .        .        .        .        • 

9 

- 

9 

OliTe  oil, . 

• 

177 

86 

26a 

Bear 

4 

- 

4 

Pastry,     . 

1 

6 

- 

d 

Malt  extract, 

6 

- 

6 

Pickles.    . 

t              1 

26 

3 

2a 

Porter 

1 

- 

1 

Potato  flour,    . 

• 

1 

- 

1 

Maple  sugar,    .... 

87 

8 

« 

Proprietary  foods,   . 

8 

28 

31 

Maple  syrup,   .... 

12 

1 

13 

Salad  dressing. 

9 

- 

» 

Meat  products:  — 

Salad  oU, 

2 

- 

2 

Beef  extract. 

2 

- 

2 

SbeUfish, 

4 

- 

4 

Canned  meat. 

22 

- 

22 

Shrimps,  . 

1 

1 

2 

Hamburg  steak,  . 

61 

25 

76 

Spices, 

71 

- 

71 

Heckd  cheese. 

6 

- 

6 

SsTup, 

11 

6 

le 

Lambs'  tongues,  . 

5 

- 

6 

Table  sauce. 

45 

6 

61 

Mince  meat, 

10 

- 

10 

Vinegar,  . 

162 

61 

203 

Pigs' feet 

4 
12 

— 

4 
12 

Wine, 
Totals, 

S 

- 

3 

Ptessed  meat, 

1.504 

383 

1,837 

Sausages,      .... 

176 

42 

218 

• 

Drugs. 

During  the  year  889  samples  of  drugs  have  been  examined.  The 
character  and  quality  of  these  are  shown  in  the  table  on  page  478. 
Only  such  drugs  as  need  special  conmient  will  be  discussed. 

Alcohol. 

Of  42  samples  examined,  only  2  were  below  the  required  strength. 
One  of  these  contained  75.85  per  cent,  alcohol  by  volume,  the  other  con- 
tained 48.98  per  cent,  alcohol  by  volume. 

Cocaine  Hydrocloride. 

The  samples  examined  were  reported  as  adulterated,  not  on  account 
of  inferiority,  but  because  they  were  sold  in  violation  of  the  law,  without 
a  physician^s  prescription. 
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Exiract  of  Licorice. 

Six  samples  of  extract  of  licorice  were  collected  during  the  year,  2  of 
which  contained  about  25  per  cent,  cornstarch. 

Camphorated  Oil. 

An  improvement  in  the  quality  of  the  camphor  liniment  or  camphor- 
ated oil  upon  the  market  was  noted  this  year.  Only  3  of  the  26  samples 
examined  were  below  the  required  strength.  Two  of  these  samples  con- 
tained 16  per  cent,  camphor;  the  other  contained  18  per  cent,  of  cam- 
phor.    Camphor  liniment  should  contain  20  per  cent,  of  camphor. 

lAvhe  Water. 

The  single  sample  examined  was  about  two-thirds  the  strength  re- 
quired by  the  United  States  Pharmacopceia. 

Expressed  Oil  of  Almonds. 

Eight  samples  were  examined,  of  which  2  were  declared  adulterated. 
One  of  these  samples  was  mixed  with  apricot  kernel  oil;  the  other  was 
adulterated  with  olive  oil. 

Olive  Oil. 

Of  76  samples  examined,  69  proved  to  be  pure.  The  other  7  samples 
were  mixed  with  more  or  less  cotton-seed  oil,  and  in  two  cases  consisted 
entirely  of  cotton-seed  oil. 

Proprietary  Medicines. 

Ninety-two  samples  were  examined,  of  which  19  did  not  conform  to 
the  law.  These  consisted  of  1  cocaine  preparation,  4  headache  or  cold 
preparations  containing  acetanilid,  and  14  drugs  containing  alcohol. 
The  following  table  gives  the  name  of  the  drug,  the  label  and  result 
of  analysis:  — 
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Namb. 


R«0ult  of  Analysis. 


Az~MarSyde 

Caffanalid  Headache  Powders, 

Franklin  Brand  Wild  Cherry 

and  Pepsin. 
Dr.  Holbrook's  Kola  Powders, 

Bok*s  Cold  Tablets. 

Chionia, 

Goff*s  Cough  Cure, 

Alaska  Catarrh  Compound,    . 

Remedy  for   Dyspepsia  and 

Heartburn. 
Bardwell's  Q.  R.,    . 

Pain  Vanquisher,    . 

Helmbold's  Conoentrated  Com- 
pound Sarsaporilla. 
Pkof .  Penny's  Body  Regulator, 

White  Pine  Expectorant  with 

tar. 
Elixir  DeRiga, 

Blood  Wine  Tonic  and  Altera^ 

tive. 
Dr.  Wilson's  Wine  of  Cod  Liver 

Oil. 
Steams'  Wine  of  Cod  Liver 

Oil  with  Peptonate  of  Iron. 


Asthma  Remedy  and  Manufaotur- 

ing  Comrany,  Boston,  Mass. 
George  H.  Hill,  Ayer,  Mass.,  . 


Holbrook  Kola  Company,  Boston, 
Mass. 

Pierson  Drug  Company,  Boston, 
Mass. 

Peacock  Chemical  Comi>any,  St. 
Louis,  Mo. 

S.  B.  Goff  A  Sons  Company,  Cam- 
den, N.  J. 

Alaska  Compound  Company,  Lynn, 
Mass. 

S.  Grover  Graham  Company,  New- 
burgb,  N.  Y. 

J.  C.  Bardwell,  Worcester,  Mass.,    . 

Standard  Soap  Works,  Boston, 
Mass. 


Geo.  A.  Miller,  Cambridge,  Mass.,  . 
M.  Strado^raky,        .... 

Gushing  Medical  Supply  Company, 

Boston,  Mass. 
Walker-Rintels     Drug     Company, 

Boston,  Mass. 
Frederick  Steams  A  Co.,  Detroit, 

Mich. 


Contained  cocaine. 

Improperly  labeled. 

Alcohol  11.79  per  cent,  by  vol- 
ume. 
Improperly  labeled. 

Contained  aoetanilid. 

Alcohol  18  per  cent,  by  volume. 

Alcohol  8.52  per  cent,  by  volume. 

Alcohol  9 .42  per  cent,  by  volume. 

Alcohol  6.00  per  cent,  by  volume. 

Alcohol  7.63  per  cent,  by  volume. 

Alcohol  84.76  per  cent,  by  vol- 
ume. 
Alcohol  2.31  pw  cent,  by  volume. 

Aloohol  5.91  per  cent,  by  volume. 

Alcohol  not  marked  correctly. 

Alcohol  37.2  per  cent,  by  volunae. 

Alcohol  20.13  per  cent,  by  vol- 
ume. 
Alcohol  12 .5  per  cent,  by  volume. 

Aloohol  20.3  per  cent,  by  volume. 


Borax. 

Nine  samples  were  examined,  2  of  which  were  adulterated.  These 
two  samples  were  marked  Crescent  Brand  Borax,  Chas.  L.  Hirsh  &  Co., 
New  York,  N.  Y. 

Spirit  of  Nitrous  Ether. 

All  4  samples  examined  were  of  low  strength.  The  percentage  of 
nitrous  ether  varied  from  0.68  per  cent,  to  2.25  per  cent.  The  full- 
strength  preparation  should  contain  4  per  cent,  of  nitrous  ether. 


Spirit  of  Anise. 

Forty-nine  samples  were  examined,  23  of  which  were  deficient  in  anise 
oil.  The  following  method  has  been  used  for  the  determination  of 
anise  oil :  place  10  cubic  centimeters  of  the  sample  in  the  Babcock  milk 
bottle.  Add  20  cubic  centimeters  saturated  salt  solution,  shake  thor- 
oughly, add  water  up  to  the  neck  and  shake  again.  Pill  the  neck  with 
water,  shake  once  more,  place  the  bottle  in  the  centrifuge  and  whirl  for 
about  ten  minutes.  The  reading  of  the  separated  oil,  multiplied  by  2.1, 
will  give  the  amount  of  oil  in  the  sample. 
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Spirit  of  Peppermint, 

Of  the  69  samples  examined,  47  contained  10  per  cent,  of  oil  and  22 
contained  less  than  10  per  cent,  of  oil.  The  method  of  estimating  the 
oil  is  the  same  as  that  described  under  spirit  of  anise. 

Tincture  of  Iodine. 

Of  156  samples  examined,  23  were  below  the  requirements  of  the 
Pharmacopoeia,  being  deficient  in  iodine.  In  many  of  these  poor  samples 
the  deficiency  from  the  standard  was  merely  technical,  and  not  suflB- 
cient  to  institute  any  complaint. 

Tincture  of  Qinger. 

Thirty-four  samples  were  examined,  of  which  6  did  not  conform  to 
the  pharmacopoeial  requirements,  being  made  with  diluted  alcohol  in- 
stead of  strong  alcohol. 

Mercurial  Ointment, 

Ninety-six  samples  of  mercurial  ointment  were  collected  during  the 
year,  and  50  of  these  were  found  to  contain  50  per  cent,  of  mercury,  as 
required  by  the  Pharmacopoeia.  Forty-six  of  these  samples  fell  below 
the  pharmacopocial  requirements,  many  of  them  being  the  dilute  mer- 
curial ointment,  which  contains  one-third  mercury.  Twenty-eight  sam- 
ples contained  less  than  one-third  mercury,  the  percentage  of  mercury 
varying  from  9  to  28  per  cent. 

Iodine  Ointment, 

Four  samples  were  examined,  3  of  which  were  found  to  be  pure.  The 
fourth  sample  was  low  in  iodine.  It  was  found  from  experiments  made 
in  the  laboratory  that  iodine  ointment  will  deteriorate  very  rapidly,  and 
for  this  reason  no  further  collections  were  made. 

Zinc  Oxide  Ointment, 

Eleven  samples  were  collected,  5  of  which  were  deficient  in  zinc  oxide, 
varying  in  these  samples  from  10  to  18  per  cent.  The  Pharmacopoeia 
requires  zinc  ointment  to  contain  20  per  cent,  of  zinc  oxide.  In  making 
analyses  of  zinc  ointment,  two  grams  of  the  sample  were  weighed  into  a 
porcelain  crucible  and  burned.  The  residual  zinc  oxide  was  then  weighed. 
Experiments  on  zinc  ointment  made  in  the  laboratory  show  that  this 
method  gives  correct  results. 
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Summary  of  Statistics  of  Drugs. 


1 

1 

1 

< 

• 

1 

1 

■ 

< 

& 

Alcohol, 

40 

2 

42 

Quininae  sulphaa,    . 

20 

20 

Aqua  hamamelidb, 

23 

- 

23 

Sodii  boras 

7 

2 

0 

Aqua  hydrogenii  dioxidi, 

1 

- 

1 

Sodii  phoephas, 

4 

- 

4 

Ceraflava,       .        .        .        . 

2 

- 

2 

Spixitus  stheria  nitioai,  . 

- 

4 

4 

Cooaiiue  hydrochloras,    . 

- 

2 

2 

Spiritua  anisi 

26 

23 

40 

Esttraetum  glyoyrrhiMB, 

4 

2 

6 

SpiritUB  eamphonB, 

68 

10 

63 

Gin 

2 

- 

2 

SpiritUB  mentluB  piperita, 

47 

22 

60 

Qlyoerinam,    .... 

46 

- 

4ft 

Spiritus  myreia,      . 

6 

- 

6 

Linimentum  camphorsD, 

23 

8 

26 

Spiritua  vini  salUoi, 

1 

- 

1 

Uquor  oalcis,  .... 

- 

1 

1 

Syrupua, 

- 

1 

1 

Liquor  magiieaii  citratis, 

U 

- 

11 

Tinctura  amicat 

1 

- 

1 

Masnesii  sulpfaafl,    . 

1 

- 

1 

Tinotura  iodi,  .        .        .        . 

133 

23 

16C 

Oleum  amygdale  ezpreaaum,  . 

6 

2 

8 

Tinotura  opii  oamphorata, 

1 

- 

1 

Oleum  limonis. 

2 

- 

2 

Tinetura  lixigiberia, 

28 

6 

34 

Oleum  morrhuflB,     . 

6 

6 

Unguentum  hydrargyri. 

60 

46 

06 

Oleum  oliva,  .... 

60 

7 

76 

Unguentum  iodi,     . 

8 

1 

4 

Oleum  ricini 

10 
78 

19 

10 
02 

Unguentum  linei  ozidi,  . 
Total,        .        .        .        . 

6 

6 

11 

Proprietary  medidnee,    . 

708 

181 

880 

Pulvifl    glyoyrrhisfle  oomposi- 
tua. 

4 

— 

4 

Inspection  of  Liquors. 

The  police  department  of  33  cities  and  towns  have  sent  in  200  sam- 
ples of  liquor  for  examination,  of  which  117  contained  more  than  1  per 
cent,  of  alcohol,  and  83  contained  less  than  1  per  cent,  of  alcohol.  The 
following  table  gives  the  number  and  character  of  the  samples  obtained 
from  different  localities:  — 
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Svmmary  of  Liquor  Staiulics. 


1 

— 

r- 

_  .        --  J  -    -  i  -  ~    ] 

— 

CazMM  AifD  Towns. 

1 

• 

1 

.1 

i 

i 

o 

• 

a 

Misoellaneoua. 

Beverly,    . 

- 

1 

- 

- 

- 

- 

- 

Boston,     . 

8 

- 

- 

1 

- 

- 

- 

Whiskey  and  syrup. 

CbiTer,     . 

- 

- 

- 

- 

- 

- 

- 

Beef,  iron  and  wine. 

FaU  River, 

62 

4 

2 

- 

- 

1 

- 

Cbarry  Juioe. 

Fitchbuis, 

- 

- 

1 

- 

- 

- 

- 

Franklin,. 

1 

- 

- 

- 

- 

- 

- 

Glooewter. 

4 

- 

- 

- 

- 

- 

- 

1,  unknown;  2,  mixed  liquors. 

Great  BarrinsU 

m.    . 

- 

- 

- 

- 

1 

- 

- 

HaverhUi, 

3 

- 

- 

- 

- 

- 

- 

1FT*          J     1 

1 

- 

- 

1 

- 

- 

- 

Hudflon,  . 

- 

- 

- 

- 

- 

- 

- 

1,  muced  liquor;  1,  sulphonaphthol. 

Hyde  Fferk. 

- 

- 

1 

- 

- 

- 

- 

Lee.  . 

2 

- 

- 

- 

- 

- 

- 

Lunenbuii, 

- 

- 

- 

- 

1 

- 

- 

Lynn, 

S 

3 

4 

1 

- 

- 

- 

Water  (high  in  aloohol). 

Harlboiougb,    . 

- 

4 

- 

9 

- 

1 

1 

1,  mixed  liquor;  1,  oough  medicine. 

ICnynard, 

- 

1 

- 

- 

- 

- 

- 

Melrose,    . 

- 

3 

- 

- 

- 

- 

- 

Millbury. . 

- 

2 

- 

- 

- 

- 

- 

Nantucket, 

- 

- 

1 

- 

- 

- 

- 

3,  oolosne. 

Katiek,     . 

- 

1 

- 

7 

- 

- 

- 

New  Bedford, 

15 

- 

- 

- 

- 

- 

- 

Newton,  . 

- 

• 

1 

- 

- 

1 

- 

Jamaica  ginfsr. 

Norwood, 

- 

- 

7 

2 

- 

- 

- 

2,  mixed  liquors. 

Quincy,    . 

1 

1 

- 

- 

- 

- 

- 

Readinc,  . 

- 

2 

- 

- 

- 

- 

- 

Rereie, 

3 

- 

- 

- 

- 

- 

- 

Stouchton, 

- 

- 

1 

2 

- 

- 

- 

Swampsoott, 

- 

- 

1 

- 

- 

- 

- 

Taunton, . 

- 

- 

1 

- 

- 

- 

- 

Templeton, 

6 

- 

- 

- 

- 

- 

- 

Waltham, 

2 

- 

- 

- 

- 

- 

- 

Weynumth, 

4 

- 

8 

- 

- 

- 

- 

Totals, 

104 

22 

28 

23 

2 

3 

1 

17 
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The  mixed  liquors  consisted  generally  of  whiskey  mixed  with  water, 
sulphonaphthol  and  tea,  taken  from  sinks,  sink  traps  and  pitchers.  In 
some  cases  these  were  obtained  from  interstate  express  companies,  as  in 
Gloucester,  Hudson  and  Marlborough.  One  sample  from  Lynn,  marked 
*^  water,'^  contained  1.2  per  cent,  of  alcohol. 

The  attendance  of  the  analyst  has  been  required  in  the  lower  court 
in  Barnstable,  Boston,  Concord,  Pall  River,  Fitchburg,  Gloucester,  Hud- 
son, Lynn,  Marlborough,  New  Bedford,  Quincy,  Stoughton  and  Taun- 
ton; in  the  superior  court  of  Worcester,  Norfolk,  Essex  and  Middlesex 
counties. 

General  Summary. 


Genuine. 


Adulterated. 


Total. 


Mak 

Foods,  ezcIuBive  of  milk, 
Dnigs,  .... 
Liquors, 

Totals.  >  . 


3.584 

1,504 

708 

83 


5,879 


1,027 
333 
181 
117  > 


1.658 


4,611 
1.837 


200 


7,537 


^  These  117  samples  of  liquor  are  reported  adulterated  by  reason  of  the  fact  that  they  were  sold  illegally 
and  contained  more  than  1  per  cent,  of  alcohol. 


EespectfuUy  submitted. 


HEEMANN  C.  LYTHGOE. 


INSPECTION  OF  DAIRIES. 


Bt  the  Secretary  of  the  Board. 


[481] 


INSPECTION  OF  DAIEIES. 


During  the  year  ended  Nov.  30,  1909,  1,771  dairies  were  examined 
by  the  veterinarian  of  the  Board,  and  the  attention  of  the  boards  of 
health  of  the  cities  and  towns  wherein  the  dairies  were  situated  or  the 
product  thereof  sold  was  called  to-  a  total  of  3,375  objectionable  condi- 
tions. As  in  former  years,  suggestions  were  made  as  to  changes  regarded 
as  necessary  in  the  interest  of  a  wholesome  supply  and  of  the  public 
health. 

Of  the  total  number  of  dairies  examined,  1,439  were  situated  in  Massa- 
chusetts and  332  in  neighboring  States.  The  extra-state  dairies  were 
visited  because  of  the  fact  that  their  product  is  marketed  in  this  Com- 
monwealth, and,  if  found  to  be  other  than  the  fresh,  clean  product  of 
healthy  cows,  is,  under  the  standards  fixed  in  accordance  with  the  pro- 
visions of  the  national  law  relative  to  food  and  drugs,  to  be  deemed  to 
be  adulterated,  and  hence  may  not  enter  into  interstate  commerce. 

The  following  table  shows  the  number  of  dairies  examined  in  the 
cities  and  towns  visited,  and  the  percentage  found  in  each  place  to  be 
commendable :  — 

Inspection  of  Dairies,  1909, 


Crt  OB  Town. 


Total 
Number  of 

DairiM 
ezaminod. 


Number  of 

Dairies  where 

One  or  More 

Objectionable 

Features  were 

observed. 


Number  of 

Dairies  found 

to  be  wittMtut 

Objectionable 

Feature. 


Per  Cent. 

Clean 

Dairiea. 


Belehertown, 

Second  inspection, 
Bilkrioa,     . 

Second  inspection, 
Boodbrd, 

Second  uispection« 
Chdmsford, 

Second  inspection, 
Dalton. 

Second  inspection, 
Daaven,     . 

Second  inspection, 
I>aettt, 

Second  inspection, 


5 
7 
2 
36 
2 

• 

11 
1 

50 

1 

8 

9 

40 

12 

40 


8 
2 

12 
1 
8 

22 

5 

5 

12 

10 

28 


2 
b 
2 

28 
1 
8 
1 

28 
1 
8 
4 

28 
2 

12 


40.00 
71.48 

100.00 
06.71 
60.00 
72.73 

100.00 
66.00 

100.00 
37.60 
44.44 
70.00 
16.67 
80.00 
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Inspection  of  Dairies,  1909  —  Continued. 


CiTT  OB  Town. 


Total 
Number  of 

Dairiee 
examiiiBd,. 


Number  of 
Dairies  where 

One  or  More 

Objeotionable 

Features  wen 

observed. 


Number  of 

Dairies  found 

to  be  without 

Objectionable 

Feature. 


Per  Cent. 

dean 

Dairies. 


Framingham, 

Second  inspection, 
Gardner,     . 

Second  inspection, 
Gloucester, 

Second  inspection, 
Granby, 

Second  inspection. 

Third  inspection, 
Groton, 

Second  inspection, 
Hamilton,  . 

Second  inspection, 

Third  inspection, 
Harvard,     . 

Second  inspection, 
Holyoke,     . 

Second  inspection, 
Hubbardston,     . 

Second  inspection, 
Ipswich, 

Second  inspection, 
Lancaster,  . 

Second  inspection, 
Laaesborouch,    . 

Second  inspection, 
Lowell, 

Second  inspection. 
Maiden, 

Second  inspection. 

Fourth  insx)eotion, 
Medfwd,     . 

Second  inspection. 

Third  inspection, 
Middleton,  . 

Second  inspection. 


21 
27 

8 
19 
22 
80 

4 
55 

2 

4 
22 

9 

2 
14 
82 

3 
28 
12 
21 

5 
35 

14 

14 
7 
1 

14 
1 
6 
8 
4 

11 
1 

11 


8 
8 
1 
8 
10 
20 
8 


1 
18 


11 
55 

1 

20 
10 
11 

1 
21 


18 
6 

0 
1 
5 
7 
2 
8 


18 
24 
7 
11 
12 
30 
1 

23 
2 
3 
0 

7 
2 
3 

27 
2 
8 
2 

10 
4 

14 

11 
1 
1 
1 
5 

1 

1 
2 
8 
1 


85.71 
88.89 
87.60 
57.89 
54.65 
80.00 
25.00 
41.82 
100.00 
75.00 
40.01 

77.78 
100.00 
21.43 
32.93 
08.87 
28.67 
10.87 
47.82 
80.00 
40.00 

78.67 

7.14 

14.29 

100.00 

35.71 

18.87 
12.50 
50.00 
72.73 
100.00 

81.82 
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Inspection  of  Dairies,  1909  —  Continued. 


CrrT  OK  Town. 


Total 

Number  of 

Dairies 


Number  of 

Dairies  where 

Oneor  Hrae 

Objeoticmable 

Features  were 

observed. 


Number  of 

Dairies  found 

to  be  without 

Ob^otionable 

Feature. 


Per  Cent. 

Clean 

Dairies. 


Nantucket, 
North 

Beccmd  inspection, 

Third  inspection, 
Peabody,    . 

Second  mspeetiont 
P^jperell,    . 

Second  inspection, 
PHtaSeld,    . 

Seoond  inspection, 
Princeton,  . 

Seoond  inspection, 
Proviuoetown,    . 
Beading,     . 

Second  inspection, 
Roekport,   . 

Seoond  inspection. 
Sandwich,  . 
Southampton,     . 
South  Hadley,    . 

Seoond  inspection, 
Southwiek, 

Second  inspeoticm, 
Tewkabury. 

Second  inspection, 
Topsfield,   . 

Second  inspection, 
Townssnd, . 

Seoond  inspection, 
Tknro, 
TynssbocDuch,  . 

Second  inspectiott, 
Wenfaam,     . 

Second  inspection. 

Third  inspection. 


40 
8 

31 
2 
1 

le 

5 
23 
14 
S8 

3 
16 
10 

3 
15 
11 
11 
20 
28 

8 
40 
15 
12 

6 
27 

28 
4 

11 

15 
0 
8 
2 

10 
4 


80 
8 
5 

1 

2 

2 

0 

14 

10 

2 

7 

8 

1 

2 

6 

5 

10 

20 

6 

80 

9 

0 

12 

11 
4 
1 
0 
4 


8 
2 


10 

10 
1 
1 

14 
3 

14 


0 
2 
1 

13 
5 
6 

10 
3 
1 

16 
6 
8 
6 

15 

■ 

12 

10 
0 
2 
8 
2 

11 
2 


25.00 

76.10 
60.00 
100.00 
87.50 
60.00 
60.87 

17.30 

56.25 
20.00 
50.00 
86.67 
45.45 
54.65 
50.00 
18.04 
16.67 
84.78 
40.00 
25.00 
100.00 
55.56 

52.17 

00.01 
60.00 
83.83 
100.00 
100.00 
57.80 
50.00 
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Inspection  of  Dairies,  1909  —  Continued. 


CxTT  OB  Town. 


Total 
Number  of 

Dairies 
OTamined. 


Number  of 

Dairies  whrae 

One  or  More 

Objectionable 

Features  were 

observed. 


Number  of 

Dairies  found 

to  be  without 

Objectionable 

Feature. 


Westfield,    . 

Second  inspection, 
Westford,     . 

Second  inspection, 

Third  inspection, 
Miscellaneous.     . 
Ashford,  Conn., . 

Second  inspection, 
Brooklyn,  Conn., 

Second  inspection, 
Chaplin,  Conn., 

Second  inspection, 
Columbia,  Conn., 

Second  inspection, 
Coventry,  Conn., 

Second  inspection, 
Elastford,  Conn., 

Second  inspection, 
Hampton,  Conn., 

Second  inspection, 
Lebanon,  Conn., 

Second  inspection, 
Mansfield.  Conn., 

Second  inspection, 
Pomfret,  Conn., 

Second  inspectioi^, 
Scotland,  Conn., 

Second  inspection, 
Windham,  Conn., 

Second  inspection, 
Antrim,  N.  H.,  . 

Second  inspection, 
Bennington,  N.  H., 

Second  insx)ection, 
Chester,  N.  H.,  .' 

Second  inspection, 


82 
24 
U 
47 
1 
101 


3 

14 

8 
2 
7 


20 


17 

3 

2 
2 

12 


28 
15 
10 
16 
1 
62 

3 


1 
1 
2 

2 

17 


13 
3 

1 

1 
8 


4 

0 

8 

32 

30 


10 


1 

5 


3 


1 
1 

4 


Percent. 

Clean 

Dairies. 


12.60 
87.60 
44.44 

68.00 

38.61 
25.00 


71.43 

66.67 
50.00 
71.43 

71.43 

16.00 

100.00 

55.56 

23.63 


60  00 
50.00 
33.83 

100.00 
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Inspection  of  Dairies,  1909  —  Continued. 


CXTT  OB  TOWK. 


Total 
Number  of 

DaliieB 
examined. 


(i  r4.  H.I  .         . 

Second  inapectioa,  . 
Dwry,  N.  H.,     . 

Second  inepectroni  . 

Third  inspection,  . 
FnnceBtown,  N.  H.,  . 

Second  inspection,  . 
Greenfield,  N.  H..      . 

Second  incpection,  . 
Hancock,  N.  H., 

Second  inspection,  . 
Hillaborough.  N.  H.. 

Second  inapeetion,  . 
Hudson,  N.  H.. . 

Second  inspection,  . 
Jaffiey.  N.  H.,    . 

Second  inspection.  . 
Londondnry,  N.  H., 

Second  inspection,  . 
Fdham.  N.  H..  . 

Second  inspection,  . 
Peterbatough,  N.  H., 

Second  inspection,  . 
Windham.  N.  H., 

Second  inspection,  . 
little  Compton,  R.  I., 

Second  inspection,  . 
Portamouth,  R.  I.,     . 

Second  inspection,  . 
Tiverton,  R.  I.,  . 

Second  inspection,  . 
Bamet,  Vt., 

Second  inspection,  . 
Barton,  Vt., 

Second  inspection,  . 


8 
1 

1 
2 

27 

19 


6 


12 


12 

4 

4 
18 
1 
5 
6 
22 


Number  of 
Dairies  where 

One  or  More 

Objectionable 

Features  were 

obaerved. 


1 

1 

19 

10 


6 


2 
2 


4 

6 


Number  of 

Dairies  found 

to  be  without 

Objectionable 

Feature. 


Percent. 

Clean 

Dairiee. 


4 

1 


1 

8 

9 
6 


6 


10 


50.00 
100.00 


3 


M.OO 
20.03 

47.37 

86.71 

83.83 

80.00 

50.00 

100.00 

83.83 


2 

50.00 

2 

50.00 

16 

88.89 

1 

100.00 

5 

100.00 

2 

83.33 

16 

72.73 

66.67 


75.00 
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Inspection  of  Dairiea,  1909  —  Concluded. 


Cut  or  Town. 


Total 
Number  of 

DairieB 
examined. 


Number  of 

Dairies  where 

One  or  More 

Objectionable 

Features  were 

obsMTved. 


Number  of 

Dairies  found 

to  be  witliout 

Objectionable 

Feature. 


Per  Cent. 

Clean 

Dairies. 


Burke.  Vt 

Seoond  inspection,  . 
Coventry,  Vt.,    .... 

Seoond  inspection,  . 
Lyndon,  Vt.,      .... 
Seoond  inspection, 
Lyndonville.  Vt., 

Second  inspection,  . 
Putney,  Vt 

Second  inspection,  . 
St.  Johnsbury,  Vt 

Seoond  inspection,  . 
Sutton.  Vt 

Seoond  inspection,  . 
Weetminster,  Vt 

Second  inspection,  . 
Outside  dairies,    . 
Total  Massachusetts  dairies, 
Total  dairies, 


6 


U 


8 

4 
6 


882 
1,480 


1,771 


3 


15! 
758 


917 


3 


2 


10 


1 
2 
2 


173 
681 


854 


50.00 

60.00 

83.33 

66.07 

71.43 

50.00 

12.60 
50.00 
83.33 


52.11 
47.32 


48.22 


Under  "  Miscellaneous ''  are  included  dairies  situated  in  the  following 
places^  in  no  one  of  which  were  more  than  8  inspected,  the  examinations 
having  been  made  for  some  special  reason,  and  not  as  a  part  of  a  gen- 
eral investigation:  — 


Acton. 

Andover. 

Beverly. 

Cheshire. 

Chicopee. 

Clinton. 

Di^ton. 

Dunstable. 

Eastham. 

Edgartown. 


Everett. 

Hinsdale. 

Lenox. 

Littleton. 

Ludlow. 

Marblehead. 

Melrose. 

Northampton. 

Oak  Bluffs. 


Orleans. 

Richmond. 

Saugos. 

Sudbury. 

Washington. 

Watertown. 

West  Tisbury. 

Wuichester. 

Worcester. 
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Nature  of  the  Djbfects  to  which  Attention  was  called. 

Below  is  presented  an  analysis  of  the  3,376  objectionable  conditions  to 
which  the  attention  of  boards  of  health  was  called :  — 

Condition  of  Cows. 

Defeeta. 

Herds  with  tuberculosis, 2 

Unclean  herds, 234 


Condition  of  Barns. 

Dairy  unfit  for  mUk  production, 19 

Building  unfit  for  cows, 3 

Tie-up  floor  in  need  of  repairing, 21 

Tie-up  in  need  of  new  floor, 2 

Lfight. 

Insufficient  number  of  windows, 105 

Windows  inadequate  in  size, 47 

Ventilation. 

Additional   ventilation   needed, 3 

Barn   overcrowded, 23 

General  Cleanliness. 

General  undeanliness  of  premises, 462 

Tie-up  in  need  of  cleaning  and  whitewashing,    ....  596 

Aeeumulated  manure, 33 

Manure  piled  back  of  cows, 13 

Horse  manure  used  as  bedding  for  cows, 26 

Sand  used  as  bedding  for  cows, 8 

Cobwebs, 209 

Privy  in  bam, 14 

Slaughtering  in  vicinity  of  cows, 4 

Slaughtering  in  vicinity  of  milk  room, 1 

Lack  of  proper  drainage, 12 

Unclean  cellar, 3 

Horses  not  separated  from  cows, 27 

Pigs  kept   near  cows, 44 

Swill  kept  near  cows, 3 

Brewers'  grains  in  vicinity  of  cows, 2 

Poultry  in  cow  tie-up, 3 

Decomposing  vegetables  in  bam, 1 

Cows  kept  in  bam  cellar, 14 


236 


45 


152 


26 


1,475 
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Condition  of  Cow  Yabds. 

Defects. 

Yard  in  need  of  proper  drainage, 133 

General  uncleanliness, 129 

Pools  of  stagnant  water  in  yard, 13 

Liquid  manure  in  yard, 6 

Decomposing  vegetables  in  yard, 3 

Bones  in  yard, 1 

Swill  in  yard, 2 


Water  Supplies. 
Well  exposed  to  surface  drainage, 20 


Milk  Rooms. 

Milk  room  needed, 221 

Unclean  milk  room, 31 

Milk  room   unused, 13 

Milk  room  used  for  general  storage, 4 

Milk  room  used  for  sleeping  purposes, 1 

Unclean  harness  room  used  as  a  milk  room,    ....  1 

Milk  room  floor  in  need  of  repair,    .        ...        .        .        .  1 

Milk  room  walls  in  need  of  repair, 1 

ISililk  room  walls  in  need  of  whitewashing,    ....  1 

Milk  room  in  need  of  ventilation, 1 


Care  of  Milk  and  Milk  Utensils. 
Milk  cooled :  — 

(a)  On  bam  floor, 13 

(&)  In  unclean  trough, 4 

(c)  In   well, 1 

(d)  In  barnyard, 8 

(e)  In   unclean   shed, 7 

(/)  In  box  in  brook, 2 

(g)  In  vicinity  of  privy, 2 

(h)  In  unclean  house  cellar, 1 

(»)    In    barn    cellar, 1 

(j)    In  vicinity  of  horses, 2 

(k)  In  wagon  shed, 2 

(I)    In  drinking  trough, 7 

(m)  In  harness  room, 1 

(n)  Back   of  cows, 5 


287 


20 


275 


56 
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Defect*. 

Milk  handled:  — 

(a)  On  bam  floor, 477 

{b)  Near  horses, 3 

(c)  Back  of  cows, 96 

{d)  In  general  storage  room, 3 

(e)  In  barnyard, 3 

(/)  In  grain  room, 4 

{g)  In  kitchen, 7 

(h)  In  house  cellar, 3 

(f)  In  unclean  shed, 4 

(j)    In  wagon  shed, 2 

602 

Milk  stored :  — 

(a)  On  bam   floor, 16 

(6)  In  drinking  trough, 7 

(c)  In  unclean  shed, 4 

(d)  In  wagon  shed, 3 

(e)  In  bam  cellar, 1 

(/)  In  vicinity  of  privy, 1 

(g)  In  harness  room, 1 

(h)  In  barnyard, 6 

(t)    In  box  used  for  general  cooling  purposes,    .        .  1 

(j)    In  box  in  brook, 1 

(k)  Back   of  cows, 5 

(I)    Near  horses, 1 

47 

Unclean  water  in  cooling  trough, 10 

Mixer  kept  in  cow   tie-up, 3 

Cans  kept  in  bam, 137 

Cans  washed  in  house  kitchen, 1 

Cans  washed  in  unclean  shed, 1 

Provisions  kept  in  refrigerator  with  milk,        ....  1 

Milk  bottles  kept  on  bam  floor, 1 


859 


Total  number  of  objectionable  features. 
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SLAUGHTERHOUSES. 


Number  of  Animals  Slaughtered  per  Year  (Approximate). 

District  1. 

Barnstable, 619 

Chatham, 105 

Chilmark, 230 

Eastham, 67 

Falmouth, 492 

Harwich, 182 

Nantucket, 675 

Provincetown, 160 

Tisbury, 100 

Wareham, 227 

District  2. 

Acushnet, 750 

Berkley, 250 

Dartmouth, 2,500 

Dighton, 1,900 

Fairhaven, 500 

FaU  River, 3,000 

Freetown, 550 

Marion, 300 

Mattapoisett, 300 

New  Bedford, 2,750 

Rehoboth, 4,300 

Rochester, 500 

Seekonk, 2,100 

Somerset, 300 

Swansea, 3,300 

Westport, 1,750 

District  3. 

Abington, 243 

Bridgewater, 305 

Brockton, .  550 

Carver, 73 

Cohasset, 40 


2,857 


25,050 
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Duxbury, 

East  Bridgewater, 

Halifax,  . 

Hanover, 

Hanson, 

Hingham, 

Kingston, 

Lakeville, 

Marshfield, 

Middleborough, 

Norwell, • 

Pembroke, 

Plymouth, 

Plympton, 

Rockland, 

Scituate, 

West  Bridgewater, 

Weymouth, 

Whitman, 

District  4, 

Attleborough, 

Avon, 

Braintree, 

Canton, 

Easton,    .......... 

Foxborough, 

Franklin, 

Holbrook, 

Mansfield, 

Milton, 

North  Attleborough, 

Norton, *     . 

Randolph, 

Raynham,         

Stoughton, 

Taunton, 

Walpole,  .        .        .' 

Westwood, 

Wrentham, 

District  5. 

During  the  year  1908,  the  number  of  animals  slaugh- 
tered at  the  Brighton  Abattoir,  the  only  slaughter- 
ing establishment  in  District  5,  was 


112 
383 
165 
100 
150 
135 
107 

63 
128 
180 
155 

60 
214 

61 
125 
152 
1,120 
450 
260 


940 
250 
580 

70 
725 
262 
245 
200 
426 
125 
240 
250 
375 
415 
125 
1,215 
220 
130 

50 


5,331 


6,843 


107,644 
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District  6. 

Cambridge, 37,250 

Reading, 3,270 

Somerville, 1,820^90 

Stoneham, 160 

Melrose, 202 


Lynn, 
Peabody, . 
Gloneester, 
Wenham, 
Ipswich,  . 
Beverly,  . 
Danvers,  . 
Topsfield, 
Lynnfield, 


District  7. 


716 

1,923 

563 

1,200 

761 

250 

631 

3,620 

60  to  80 


District  8. 

Newburyport, 2,400 

Newbury, 700 

Salisbury, 150 

Amesbnry, 700 

West  Newbury,                        . 4,700 

(Georgetown, 150 

Boxford, 3,000 

Haverhill, 12,000 

Lawrence, 4,000 

Methuen, 4,500 

Andover, 500 

Rowley, 700 

District  9. 

Acton, 1,422 

Arlington, 3,000 

Billerica,  .     ' 691 

Burlington, 75 

Carlisle, 514 

Chelmsford 3,809 

Concord, 10,920 

Dracut, 2,565 

Dunstable, 75 

Groton, 275 

i  1906. 


1,861,072 


19,724 


33,500 
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Harvard, 1,340 

Lexington, 2,762 

Lincoln, 600 

Littleton, 40 

Lowell, 145 

Maynard, 450 

Pepperell, 475 

Shirley, 90 

Tewksbury, 296 

Townsend, 375 

Tyngsborough, 100 

Westford, 1,285 

Wilmington, 1,665 

Woburn, 1,075 

34,044 

District  10} 

Watertown, 7,900 

7,900 

District  11. 

Worcester, 3,952 

Auburn, 100 

Brookfield, 900 

Charlton, 350 

Leicester, •.  300 

North  Brookfield, 150 

Southbridge, '.        .        .  200 

Spencer, 500 

Uxbridge, 100 

6,552 

District  12, 

Athol, 600 

Ashbumham, 300 

Ashby, 500 

Barre, 400 

Boylston, 450 

Clinton, 700 

Dana, 200 

Gardner, 300 

Holden, 250 

Hubbardston, 400 

Lancaster, 300 

Leominster, 1,700 

Lunenburg, 800 

Oakham, 250 

>  An  oocaaional  oow  or  calf  slaughtered  during  oold  weather  in  the  other  slaughterhouaeB  in  this 
district. 
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Princeton, 800 

Sterling, 300 

Templeton, 400 

Westminster, 400 

Winchendon, 500 

Pitchburg, 1,000 

10,550 


District  13^ 

Ashfield, 900 

Belchertown 600 

Charlemont, 365 

Chesterfield, 300 

Colrain, 1,300 

Cummington, 400 

Easthampton, 446 

Enfield, 2,000 

Erving, 30 

GUI, 225 

Goshen, 105 

Granby, 825 

Greenfield, 2,000 

Hadley, 2,600 

Hatfield, 300 

Hawley, 115 

Leverett, 250 

licyden, 200 

Monroe, 100 

Montague, 537 

Northampton, 900 

Northfield, 1,200 

Orange, 427 

Pdham, 145 

Prescott, 15 

Rowe, 100 

Shelbume, 1,000 

Shutesbury, "      .        .  80 

Southampton, 300 

Ware, 327 

Warwick, 75 

Wenden, 200 

Whately, 500 

Williamsburg, 300 


19,167 


*  Tbe  following  towns  have  failed  to  fnmiih  an  estimate  of  the  number  of  animals  elaughtered  therein 
par  year:  Amhent,  Bemardston,  Booldand,  Conway,  Deerfield,  OreenwSeh,  Heath.  New  Salem,  PUin- 
field,  Sunderland  and  Westhampton. 
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District  14. 

Wilbraham, 924 

Agawam, 150 

Blandford, 150 

Brimfield, 150 

Chester, 200 

East  Longmeadow, 500 

Granville, 200 

Huntington, 300 

Holland, 33 

Longmeadow, 100 

Middlefield, 175 

Monson, 100 

Montgomery, .        .  200 

Springfield, 600 

Southwick, 150 

Westfield, 500 

Holyoke, 296 

Chicopee, 160,700 

Lndlow, 1,000 

Hampden, .  100 

Palmer, 700 

Russell, 300 

Tolland, 150 

Wales, 75 

West  Springfield, 100 

Worthington, 600 

168,453 


District  15, 

Adams, 10 

Becket, 20 

Cheshire, 246 

Dalton, 16 

Egremont, 500 

Great  Barrington, 760 

Hinsdale, 81 

Lanesborough, 75 

Lee, 209 

Lenox, 900 

Monterey, 225 

New  Mariborough, 50 

North  Adams, 900 

Otis, 200 

Pittsfield, 750 

Sandisfield, 283 
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Sheffield, 100 

Stockbridge, 450 

Washington, 410 

West  Stockbridge, 140 

WiUiamstown, 5,000 

Windsor, 100 

11,425 


Total  slanghtering  per  year,  .        .  ...  2,308,212 
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EXAMINAnON  OF  PLUMBEES. 


State  Board  of  Health,  Commonwealth  of  Massachusetts. 

Gentlemen:  — In  accordance  with  section  3,  chapter  536,  Acts  of  1909, 
the  State  Examiners  of  Plumbers  respectfully  submit  the  following 
statement  of  their  aflfairs  from  date  of  organization,  July  31,  1909,  to 
and  including  Nov.  30,  1909. 

Organization. 

James  C.  Copfby,  Worcester,  Chairman. 
Chables  R.  FEim)N,  Brockton. 
Edward  C.  Kelly,  Boston,  Clerk. 

Meetings  were  held  weekly  on  Saturday  at  office  of  the  clerk,  195 
Centre  Street^  Boston. 

Schedule  of  Examinations  for  1909-10. 

11  at  Boston,  State  House,  first  Saturday  of  each  month  except  August. 
2  at  Springfield,  Technical  High  School,  third  Saturday  of  September  and 
February. 

2  at  Fall  River,  City  Hall,  third  Saturday  of  October  and  March. 
2  at  Worcester,  City  Hall,  third  Saturda}'  of  November  and  April. 
2  at  Lowell,  City  Hall,  third  Saturday  of  December  and  May. 
2  at  Pittsfield,  City  Hall,  third  Saturday  of  January  and  June. 


Examinations. 


Examined. 


Refuaed. 


BoiUm.  September  4,  . 
SpriflcBeld.  September  18, 
Boeton,  October  2, 
Fen  Rhrer,  Oetober  1«» 
Beaton,  Nonramber  0,   . 
Woieaater,  November  20, 
Totals,     . 


80 
28 
40 
21 
88 
11 


163 


10 
7 

11 
5 

12 


45 


26 
18 
29 
16 
21 
11 


118 
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RBGXSTBAnONS. 

Hasten. 

Journeymen. 

October, 

01 
137 

IM 

Novunbor 

2M 

Totfito,      ■ 

228 

478 

Meetings, 


26 


EzaminationB, .    6 


Fbbs  Rbcbiybo. 


163  ezammation  license  fees,  at  10.50, 
228  master's  licenses,  at  82, 
478  journeyman's  licenses,  at  10.50, 
Total, 


Pkud  to  Treasurer 

of  the 
Commonwealth. 


181  50 
456  00 
230  00 


8776  50 


For  carrying  out  the  Provisions  of  the  Act  relative  to  the  Supervision  of  the 
Business  of  Plumbing,  Chapter  536  of  the  Acts  of  1909, 

Appropriation,  June  15-Nov.  30,  1909, $1,600  00 

Salary,  clerk, $720  43 

Travelling  expenses, 

Express  charges, 

Printing, 

Postage, 

Books  and  stationery, 

Plumbers'  materials, 

Cleaning, 

Extra  services, 

Office  supplies, 

Wages,  second  and  third  examiners, 

Miscellaneous, 


154  95 

11  74 

86  69 

62  00 

111  90 

113  81 

6  25 

21  15 

46  50 

255  00 

2  27 

Total, 


$1,592  69 
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REPORT 


UPON  THE 


Production  and  Distribution  of  Diphtheria  Anti- 
toxin AND  Vaccine  Virus 


FOR  THE 


Year  ended  Noyeiiber  30,  1909. 


The  production  of  diphtheria  antitoxin  and  vaccine  has  continued 
under  the  direction  of  Dr.  Theobald  Smith,  at  the  laboratory  of  the 
State  Board  of  Health,  at  Forest  Hills.  The  distribution  has  been 
conducted,  as  before,  at  the  oflBce  of  the  Board. 

The  total  number  of  packages  issued  by  the  Board  during  the  four- 
teen years  and  eight  months  ended  Nov.  30,  1909,  was  as  follows :  — 

-  Bottles. 


In  1895-1896  (year  ended  March  31 

In  1896-1897  (year  ended  March  31 

In  1897-1898  (year  ended  March  31 

In  1898-1899  (year  ended  March  31 

In  189&-1900  (year  ended  March  31 

In  1900-1901  (year  ended  March  31 

In  1901-1902  (year  ended  March  31 

In  1902-1903  (year  ended  March  31 

In  1903-1904  (year  ended  March  31 
Daring  sdx  months  ended  Sept.  30, 1904 


1,724 
3,219 
4,668 
12,491 
31,997 
53,389 
40,211 
33,475 
41,1.33 
22,255 


In  1904-1905  (year  ended  Sept.  30,  1905), 47,387 

During  fourteen  months  ended  Nov.  30,  1906, 70,424 

In  1906-1907  (year  ended  Nov.  30,  1907),  .        .                         .  64,807 

In  1907-1908  (year  ended  Nov.  30,  1908), 94,645 

In  1908-1909  (year  ended  Nov.  30,  1909), 90,131 


Total, 611,956 

The  serum  was  distributed  to  local  boards  of  health,  to  hospitals,  and 
to  practitioners  in  190  cities  and  towns,  60  of  which  used  more  than 
100  bottles  each.     The  following  table  shows  the  distribution :  — 
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Number  of  Bottles  of  Diphtheria  Antitoxin  diatribtUed  from  Dec.  1,  1908,  to 

Nov,  SO,  1909. 


City  ob  Town. 


Number 

of 
BotUes. 


Abinston, 

Acton, 

Aciuhnet 

Adamfl, 

AgBwam,       ...... 

Amesbury, 

Amharst,       ...... 

AndoTor, 

Ariinston 

Aflhburnham, 

Atbol. 

Attleborough, 

Avon, 

Ayer. 

Bedford 

Belchertown 

Belmont 

Maanchusetta  School  for  the  Feeble- 
minded. 
Beverly,        .  .      •. 

BiUerioa, 

Blackstone 

Boeton:  — 

Boston  Floating  Hospital, 

Children's  Hospital, 

City  Hospital, 

General  supply,         .        .        .        . 

Industrial  School  for  Crippled  chil- 
dren. 
Infants'  Hospital,     .... 

Long  Island  Hospital, 

Massachusetts  Charitable  Eye  and 

Eku*  Infirmary. 
Massachusetts  General  Hospital, 

Massachusetts   Homceopathic   Hos- 
pital. 
Massachusetts  Infant  Asylum, 

New  England  Hospital  for  Women 

and  Children. 
Parental  School,        .        .        .        . 

St.  Mary's  Infant  Asylum, 

S  tate  Hospital 


74 

12 

6 

134 
80 

1»5 
13 
86 

248 
54 
42 

144 
12 

162 

8 

18 

96 

178 

120 
26 

120 

23 

2,850 

31.084 

9,827 

10 

127 

10 

70 

187 

2.629 

99 

4 

6 

399 

843 


CxTT  OB  Town. 


Boston — Con. 

Training  ship  "Enterprise," 

Braintree 

Bridgewater, 

Brockton 

Brookfield, 

Brookline, 

Buokland, 

Cambridge, 

Hospital  for  Contagious  Diseases,    . 

Hospital, 

Canton, 

Massachusetts  Hospital  for  Crippled 
and  Deformed  Cnildren. 
Chelsea, 

Chester 

Chioopee, 

Clinton 

Cohasset 

Colrain, 

Concord 

Cummington, 

Dalton, 

Danvers, 

Dedham,      

Deerfield 

Dennis, 

Douglas 

Duxbury, 

£!ast  Bridgewater,         .        .        .        . 

Easthampton, 

Easton, 

Erving, 

ESSSK, 

Everett, 

Fall  River 

Falmouth 

Fitchburg, 


Number 

of 
Bottles. 


25 
00 
12 

412 
6 

499 

6 

1,112 

476 

99 

6 

10 

349 
6 

226 

276 

48 

6 

12 

6 

12 

369 
78 
18 
12 
6 
12 
73 
49 
54 
18 
36 

S31 

900 
0 

425 
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Number  of  Bottles  of  Diphtheria  Antitoxin  difitributed  from  Dec.  1, 1908,  to 

Nov.  SO,  1909  —  Continued. 


CiTT  OB  TOWM. 


Fosboronch, 

Framingham, 

Fnnklin, 

Gardiier, 

G6OrB0Cuwik, 

Glouoester, 

Granby, 

Greenfield, 

Grordand. 

Hamilton, 

Harvard, 


Hatfield. 

Haverlull, 

Hincham, 

Holbrook, 

Hdden, 

Holliflton, 

Holyoke, 

Hopedale, 

Hopkinton, 

Habbordeton 

Hadflon. 

Hull,     . 

Huntincton, 

Hyde  Fttfk, 

Emgeton, 

Lawrence, 


Leominster, 
Lflodncton, 
Littleton, 
Lowell, 

Hospital, 
Ludlow, 


Number 

of 
Bottles. 


ClTT  OB  TowM. 


80 

96 

6 

119 

12 

826 

8 

6 

6 

6 

6 

21 

12 

1,726 

61 

18 

12 

4 

860 

12 

86 

4 

126 

24 

84 

121 

42 

2,276 

24 

30 

360 

12 

6 

1.126 

24 

80 


Lsmn 

Hospital  for  Contagious 
Blalden, 
Manchester,  . 
Mansfield,     . 
Marblehead, 

Children's  Island  Sanatorium, 
Marion, 
Marlb(»ouch, 
Masmard, 
Medfield, 

Insane  Asylum, 
Medford, 
Medway, 
Melrose, 
Merrimao,     . 
Methuen, 
Middleborough, 
Middleton,    . 
Mnford. 
Millbury,      . 
Millis,    . 
Milton, . 
Monson, 
Nantucket,  . 
Natiok, 
Needham,     . 
New  Ashford, 
New  Bedford, 
Newbury, 
Newburyport, 
Newton, 

Hospital,    . 
North  Adams, 
North  Andover, 
North  Attleborough, 


Number 

of 
Bottles. 


2.000 

4.360 

926 

40 

132 

72 

46 

6 

175 

12 

48 

242 

W 
36 
91 
60 
86 
20 
30 

111 
48 
12 
36 
24 
6 
62 
42 
60 

m 

6 

360 

287 

1.290 

72 

96 

12 


512 


STATE  BOARD  OF  HEALTH. 


[Pub,  Doc. 


Number  of  BotUes  of  Diphtheria  AntUoxin  diatnbiUed  from  Dec,  i,  1908,  to 

Nov.  SO,  1909  —  Continued. 


CxTT  OB  Town. 


Number 

of 
Bottles. 


North  Brookfield 

Northampton 

Insane  Hoafpital,       .... 

Northborougb 

Norton* 

NorweU, 

Norwood, 

Oak  Bluffs 

Orange, 

Palmer, 

Massachusetts  Hospital  for  Epilep- 
tics. 
Peabody, 

Pembroke 

Petersham, 

Pittsfield 

Pljrmouth, 

Pxovinoetown, 

Quincy, 

Randolph 

Reading. 

Revere, 

Rockland, 

Roekport, 

Salem, 

Salisbury 

Saugus, 

Scituate 

Sharon, 

Shelbuma, 

Shirley 

Industrial  School  for  Boys, 

Shrewsbury, 

Somenrille, 

HoBpiUl  for  Contagious  Diseases,    . 

Southborough, 

Southbridge, 


12 
125 

10 

37 
2 
6 

84 

e 

12 

78 

6 

208 
80 
12 

300 

381 
46 

854 
55 
00 

200 
12 
24 

584 

6 

43 

12 

6 

3d 

103 

47 

12 

2,350 

1,414 

18 

135 


CxTT  OB  Town. 


Number 

of 
Bottles. 


Spencer, 
Springfield,  . 
Sterling, 
Stoneham,     . 
Stoughton,    . 
Swampsoott, 
Taunton, 
Tewksbury,  . 

State  Hospital, 
Topsfield,      . 
Townaend,    . 
Uzbridge, 
Wakefield.     . 
Walpole, 
Waltham, 

Hospital,    . 
Ware,     . 
Warren, 
Watertown,   . 
Wayland, 
Webster, 
Wellesley,      . 
West  Boylston. 
West  Brookfield, 
West  Springfield, 
Weetborough, 
Weetfield,      . 
Westford, 
Westminster, 
Westport, 
Weymouth, 
Whitman, 
Wilbraham.  . 
Williamsburg, 
WilUamstown, 
Wilmington, 


18 

1,425 

87 

202 
70 
48 
64 
75 

262 
89 
87 
80 

100 
18 

387 
1,125 
37 
36 
43 
6 
18 

123 
6 
24 
37 
12 
30 

138 

8 

12 

190 
36 
12 
12 
36 
80 
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Number  of  Bottles  of  Diphtheria  Antitoxin  distribtUed  from  Dec,  1,  1908,  to 

Nov.  SO,  1909  —  Concluded. 


CRT  OB  Town. 


Number 

of 
Bottles. 


Wmcbendon, 
Winohester, 
Winthzop, 
Wobum, 


78 

36 

48 

178 


City  ob  Town. 


Number 

of 
Bottles. 


Woroeeter, 
Hospital, 
Total, 


2,190 
350 


90,131 


The  total  number  of  tubes  of  vaccine  virus  issued  by  the  Board  dur- 
ing the  five  years  and  two  months  ended  Nov.  30, 1909,  was  as  follows :  — 

Tubes. 

In  1904-1905  (year  ended  Sept.  30,  1905), 23,970 


Daring  fourteen  months  ended  Nov.  30, 1906, 
In  1906-1907  (year  ended  Nov.  30,  1907), 
In  1907-1908  (year  ended  Nov.  30,  1908), 
In  1908-1909  (year  ended  Nov.  30,  1909), 


31,805 
45,265 
48,768 
47,961 

197,769 


The  vaccine  virus  was  distributed  as  shown  in  the  following  table :  — 
Number  of  Tubes  of  Vaccine  distributed  from  Dec,  1,  1908,  to  Nov,  30,  1909, 


CiTT  OB  Town. 


Number 

of 
Tubes. 


AbkiKtoii. 

Amesbury, 

Aikkyyer, 

Azliacton, 

Aahby, . 

Athol,   . 

Attfeborouch 

Ayer,     . 

Bedford, 

Bdmont:^ 


Msmnfhusetts  School  for  the  Feeble- 
minded. 
McLean  Hospital 


Bevetiiy, 
Boston:  — 

CHy  Hospital,  . 

General  supply, 


82 

286 

fiO 

300 

12 

10 

209 

98 

25 

90 
60 
80 

1,276 
11,767 


CiTT  OB  Town. 


Number 

of 
Tubes. 


Boston  —  Con. 

Infants*  Hospital,     .        .        .        . 

Masaaohusetts  General  Hospital, 

Penal  Institutions,    .        .        .        . 

The  Perkins  Institute  and  Maasachu- 
setts  School  for  the  Blind. 
Braintree 


Bridgewater, 

Brockton, 

Brookline,     . 

Cambridce.  . 
Hospital,   , 

Canton, 

Chelmsford, . 

Chelsea, 

I  Cheshire, 

I  Chicopoe, 


277 

184 

2,175 

25 

143 
45 
35 

554 

1,587 

15 

18 

78 

867 
10 

660 
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Number  of  Tubes  of  Vaccine  diatrilnUed  from  Dec.  1,  1908,  to  Nov.  SO,  1909  — 

Continued. 


CiTT  OB  Town. 


Numbw 

of 
Tubes. 


Clinton, 

CofaaaBot. 

Conoord, 

State  Refonnatory,  . 
Cummington, 
Danven. 
Dedham, 
Duzbury, 
East  Bridcewatar, 
Evsrottt 
Fairhaven,    . 
Fall  River,    . 
Fitchbuzi.    . 
Foxborough, 
Freetownt 
Gardner, 
Georgetown , 
Qlouoester,   . 
Gioton, 
Hamilton,     . 
Haverhill,     . 
Hingbam,     . 
Holbrook,     . 
Hdden. 
Holyoke, 
Hudson, 

Hull,     .        .       .        . 
Hyde  Ptek,  . 
Lawrenoe,     .        .        . 

Lee 

Leiosater, 
Lexington,    . 
Lincoln, 
Littleton,      . 

Lsmn 

Maiden, 


Gar  OB  Town. 


412 
110 

84 
800 
120 
204 
448 

62 

88 
830 

85 

4,060 

700 

25 
5 

76 

87 
106 

28 

70 

10 
120 

86 

150 

1,000 

13 

80 

289 

8,210 

40 

26 
112 

26 

6 

1.040 

80    ' 


Mansfield, 

Marblehead, 

Marshfield, 

Mattapoisett 

Medfield 

Medford,       ...... 

Medway, 

Melrose 

Merrimac 

Methuen 

Middleton, 

Milford 

MUlbury, 

MUton, 

Nantucket 

Needham 

Newton, 

North  Adams 

North  Andover, 

North  Attlebocoogh,    .        .        .        . 

Northfield 

Norwood 

Orange, 

Oxford 

Palmer 

Massachusetts  Hospital  for  Epilep- 
tios. 
Pembroke,    .    ' 

Pittsfield,  . 

Plymouth, 

Princeton,  ...... 

Provincetown,      ..... 

Qttincy, 

Randolph, 

Reven, 

Rooldand, 

Russell, 


Number 

of 
Tubes. 


67 

100 
68 
16 
61 
96 
20 

188 
26 

176 
16 
90 

166 
80 
12 
98 

614 


87 
188 

10 
200 

26 
76 
90 

160 
10 
98 

180 
12 
U 

no 

88 
486 

109 
60 
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Number  of  Tubes  of  Vaccine  disiribuUd  from  Dec.  1,  1908,  to  Nov,  SO,  1909 

Concluded. 


ClTT  OB  TOWK. 


Number 

of 
Tub«0. 


Safem.  . 

Sharon, 

Slwrbonit 

Somerrille, 

Springfidd. 

SlooKhtoDi 

Taunton, 

Tovmaend, 

Wakefidd. 

Walpofe. 

Waltham, 

Ware,     . 

Warren. 

Wateitown, 

Wayland, 

Walkaiey. 

W«iham, 


109 

19 

U 

1.189 

1.336 

60 

886 
46 

311 
96 

441 
70 
18 

127 
20 

149 
10 


Crt  ob  Town. 


West  Newbury.  . 
West  Springfield,  . 
WeBtborough:  — 

Intane  Hospital* 
Westfield.      . 
Westford. 


Weymouth,  . 
Westport, 
Whitman.     . 
Willjamstown. 
Wilmington, 
Winchester,  . 
Wobum. 
Worcester, 
Worthington, 
Total,     . 


Number 

of 
Tubes. 


26 

15 

126 
900 

141 

60 

338 

80 

107 

16 

46 

96 

IM 

2,060 

80 


47,961 


REPORT 


UPON  THE 


Work  of  the  Bacteriological  Laboratory 


FOR  THK 


Year  ended  Nov.  30,  1909. 


[517] 


Kepobt  upon  Diphtheria  Cultures  examined  during 

THE  Tear  ended  Nov.  so,  i909. 


From  Dec.  1,  1908,  to  Nov.  30,  1909,  4,123  cultures  were  received 
from  163  cities  and  towns  in  the  State.  Of  these  cultures,  2,232  were 
for  the  purpose  of  diagnosis  and  1,891  were  for  release  from  quarantine. 

The  following  table  gives  the  number  of  cultures  received  from  the 
different  cities  and  towns  and  the  results  of  the  examinations:  — 


Crt  or  Town. 


Whole 

Number  of 

Cultures 

examined. 


Abingtott, 

Adame,  . 

Amcabury,     . 

Andover, 

Axiinctoa. 

Aahbumham, 

Aihol,     . 

Attleborough, 

Atod,     . 

Ayer. 

Barnstable,    . 

Bedford, 

BeUingham,   . 

Bdxnont. 

Beverly, 

BiDerica, 

Blackitone,    . 

Boeton,  . 

Brainb«e, 

Brewster, 

Bridcewater,  , 

Brookfield. 


0 

21 

71 

7 

05 

10 

64 

63 

4 

25 

1 

« 

1 

21 

57 

2 

3 

3 

16 

2 

9 

3 


CvurxTBrna  bxaionbd  fob 
DiAGKone. 


Positive. 


Negative. 


1 
4 

7 
1 
6 
3 
15 
13 

3 

2 
1 
4 

9 


1 
1 


5 

11 

34 

6 

15 

5 

15 

21 

1 

6 

1 

4 

8 
20 
2 
1 
2 
0 
2 
2 
1 


Cultures 
examined  for 
Release  from 
Quarantine. 


3 
6 

40 

44 

11 
34 
10 
3 
Id 


0 

10 


1 
« 

1 
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CnPT  OB  Town. 


Whole 

Number  of 

Culturee 

ezamined. 


Buckland, 

Cambridge,    . 

Canton,  . 

Carlisle,  . 

Charlemont,  . 

Chatham, 

Chelsea, 

Cheshire, 

Chilmark, 

Clinton, 

Cohasset, 

Concord, 

Danvers, 

Dartmouth,   . 

Dedham, 

Douglas, 

Duxbury, 

East  Bridgewater, 

Easton,  . 

Edgartown,    . 

Essex,     . 

Everett, 

Falmouth, 

Foxborough,  . 

Framingham, 

Gardner, 

Geoigetown,  . 

Glouoeeter,     . 

Great  Barrington, 

Greenfield,     . 

Groton,  . 

Hamilton, 

Hanover, 

Harvard, 

Hingham, 

Holbrook, 

Hopkinton,    . 

Hudson, 


1 
1 

22 

1 

8 

1 

149 

3 

1 

2 

41 

24 

23 

2 

47 

1 

20 

5 

1 

2 

7 

156 

10 

26 

26 

216 

1 

2 

4 

1 

4 

1 

3 

6 

26 

11 

2 


CX7X;rX7BM  BXAMUniD  FOB 

Diagnosis. 


Positive. 


Negative. 


1 
13 


1 
5 
2 
6 


4 

1 

1 
1 

25 
2 

9 
20 


1 
6 

1 
4 


1 
1 

8 


43 
3 
1 
1 

13 
8 

12 
2 

23 
1 
8 
2 

1 
2 

66 
2 

25 

11 

46 

1 

2 

8 

1 

3 

1 

2 

4 

12 

11 

1 

12 


Cultures 
examined  for 
Release  from 
Quarantina. 


14 
1 
5 

93 


14 
6 

19 

17 
2 
1 

4 

64 

6 

1 

6 

150 


1 
1 
0 


18 
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CiTT  OB  Town. 


Hall,      .        .        . 

HydePtork,    . 

Kmcrton, 

lAwraaoe, 

LaKinfton, 

linooln. 

Littleton, 

Ladbw, 

Lyiui6eld, 

Maldm, .        . 

Mimfhoatar,   . 

Mansfield.      . 

Marblehead.  . 

Marion,  . 

Mariboroufh, 

ManUSeld,     . 

Masmard, 

Madfield. 

Medford, 

tfedway. 

Metnae,  .       . 

Kecrimac, 

Methuen, 

Middlaborouch.      . 

Middlston.     . 

Millbiiiy,        . 
Millk.     .        . 

Vilton.  . 

N'atiek,  . 

Naadbam.      . 

Nawbury, 

North  Andovar,     . 

North  AUkboiouch, 

North  Biookfield,  . 

Noithboiottch, 

Northbridco. 

Nocthfield.     . 

Nomdl. 


Whole 

Number  of 

Cultureo 

examined. 


4 

63 

20 

34 

2 

6 

6 

3 

2 

346 

9 

136 

46 

7 

96 

3 

1 

70 

158 

4 

107 

22 

14 

6 

5 

1 

16 

36 

18 

23 

2 

3 

7 

1 

1 

1 

2 

10 


Cuz/ruBBa  bxaionbo  fob 
DzAQNoaia. 


Positive. 


Nesative. 


Cultuxea 
examined  for 
Releaaefrom 
Quarantine. 


1 
7 
6 
5 


1 
37 

3 
24 

3 

17 


4 
31 

13 
4 

1 
1 


2 
2 
1 
2 


8 
19 

6 
19 

6 

4 

1 

1 

100 

4 

21 

26 

3 

48 

3 

1 

46 

80 

4 

72 

8 
8 
2 

8 
28 
14 
14 


27 

10 

10 

2 

2 
2 

199 

2 

91 

17 

4 

80 


21 
41 

22 
18 
6 
2 
3 
1 
6 
6 
3 
7 
2 
2 
3 

1 
1 

8 
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CiTT  OB  Town. 


Norwood, 
Oak  Bluffs,    . 
Orange,  . 
Oxford,  . 
Peabody, 
Pembroke, 
Pepperell, 
Plymouth, 
PxovixMetown, 
Quinoy,  . 
Randolph, 
Readinc, 
Revere,  . 
Rockland, 
Rockport, 
Royalston,     . 
Salem,    . 
Sandwich, 
Sausua,  . 
Scituate, 
Sharon,  . 
Shelbume, 
Shirley,  . 
Somerville,     . 
Southboxough, 
Southbridge,  . 
Spenoer, 
Sterling. 
Stoneham, 
Stoughton.     . 
Swampsoott,  . 
Taunton, 
Templeton,    . 
Tewksbury,   . 
Topsfield, 
Townaend,     . 
Uxbridge, 
Wakefield,      . 


Whole 

Number  of 

Cultures 

examined. 


29 

1 
3 
2 
36 
7 
3 

44 

8 

76 

12 

23 

94 

1 

31 

3 

121 

10 

52 

16 

7 

6 

62 

1 

6 

58 

21 

15 

99 

48 

8 

15 

54 

6 

24 

27 

4 

39 


cuxaubbs  bxaionbd  fob 
Diagnosis. 


PceitiTe. 


7 
1 
1 
1 
5 


10 
4 

16 
4 

3 

4 


9 
2 
4 
3 
1 
5 
11 
1 
3 
8 

1 

18 
12 
1 
2 
6 
8 
5 
2 
2 
8 


Negative. 


10 

1 
1 

13 
5 

15 
1 

43 
6 

14 

58 
1 

11 

34 
1 

32 
4 
3 
1 

16 

2 

•13 

1 

5 

26 

23 

4 

10 

4 

1 

4 

20 

1 

12 


Cultures 
examined  for 
Rdeasefrom 
Quarantine. 


12 


18 
2 
3 

19 
3 

18 
2 
6 

32 

16 
3 

78 
7 

16 
9 
8 

35 

1 
37 
20 

9 
55 
13 

3 

3 
44 

2 
15 

5 

1 
19 
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CiTT  OX  T<nnr. 


Walpole, 
Wazeham, 
Warren,  . 
Wanrick, 
Watertown.    . 
Waylaad, 
Webstar. 
WaUeatey, 
W«0t  Boylston, 
Weat  Bridgawatar, 
Waat  Biookfiald. 
Weatborouch, 
Weatfield, 
ivaauorat 
Wastnuoatar, . 
Waaton.  . 
Waatportt 
Weymouth, 
WhitmaHf 
Wilbmham,    . 
Williaxnatowa, 
WOmington.  . 
Winehendon,  . 
Wincfaaater,    . 
Winthiop, 
Wobum, 
WienthAin, 
Totala,     . 


Whole 

Number  of 

Cultioea 

axAmined. 


18 

2 

18 

1 

62 

5 

2 

13 

1 

2 

14 

16 

10 

26 

3 

1 

6 

41 

12 

1 

8 

18 

83 

81 

30 

60 

8 


4.123 


CtJUTUBMB  BXAMUfBD  FOB 

DiAONOaia. 


PoaitiTa. 


Negative. 


2 


6 

1 


2 
2 
3 
6 
1 

1 
7 
3 

1 
3 
3 
6 
1 

13 
3 


679 


13 

2 

10 

20 
4 
1 
3 

2 

6 
6 
6 
7 

1 
1 

29 

6 

1 

4 

10 

13 

17 

16 

12 

2 


1,663 


Culturea 
examined  for 
Releaaefrom 
Quarantiiie. 


3 

7 

1 

27 

1 
8 
1 

7 
7 
1 
14 
2 

3 
6 
4 

3 
6 

17 

8 

13 

26 

3 


1391 
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REPORT  UPON  THE  EXAMINATION  OF  SPUTUM  AND  OTHER 
MATERIAL  SUSPECTED  OF  CONTAINING  THE  BACILLI 

OF  TUBERCULOSIS. 


From  Dec.  1,  1908,  to  Nov.  30,  1909,  microscopical  examination  has 
been  made  of  3,013  lots  of  sputum  and  other  material  suspected  of  con- 
taining the  bacilli  of  tuberculosis.  This  material  has  been  received 
from  168  cities  and  towns  in  the  State.  The  following  table  gives  the 
places  from  which  the  material  has  been  received  and  the  results  of 
the  microscopical  exanunation:  — 


Whole  Number  of 
Examinations. 

Whole  Number  of 
Examinations. 

City  ob  Town. 

• 

1 

• 

CiTT  OR  Town. 

1 

(X4 

i 

1 

Abington,         .... 

12 

8 

4 

Brewster, ..... 

1 

1 

- 

25 

11 

14 

Bridgewater, 

6 

3 

3 

Amesbury, 

27 

10 

17 

Brookton, 

2 

2 

- 

Andoyer,  . 

5 

1 

4 

Brookfield. 

2 

- 

2 

Arlington, 

18 

2 

Id 

Cambridge, 

10 

- 

10 

Ashland,  . 

12 

- 

12 

Canton,    . 

15 

2 

IS 

Athol,       . 

13 

1 

12 

Chelsea,    . 

39 

0 

87 

Attleborough,  . 

31 

9 

22 

Chioopee, 

8 

4 

4 

Avon, 

5 

2 

8 

Clinton,    . 

5 

8 

3 

Barnstable, 

0 

2 

7 

Colrain,    . 

1 

- 

1 

Bane, 

1 

- 

1 

Concord,  . 

28 

2 

26 

Bedford,  . 

2 

1 

1 

Conway,  . 

1 

- 

1 

Bellingham, 

1 

- 

1 

Cummington,  . 

1 

- 

1 

Belmont,  . 

2 

1 

1 

Danvers,  . 

32 

8 

24 

Beverly,    . 

20 

7 

13 

Dartmouth, 

2 

- 

2 

BtUerica,  . 

1 

- 

1 

Dedham,  . 

13 

4 

0 

Blaokstone, 

19 

7. 

12 

Dennis,    . 

2 

1 

1 

Boeton,     . 

13 

3 

10 

Dover, 

1 

1 

- 

Braintree, 

11 

2 

0 

Duxbury, 

8 

- 

8 

No.  34.] 


BACILLI  OF  TUBERCULOSIS. 


ClTT  O.  TOWK. 

1 

1 

1 

s 

, 

EMon 

HuuMd. 

u 

» 

liUrioD.     .        . 

a«> 

Et«*» 

lO 

80 

Mmnhfield.       . 

IMBirer 

Mnyn^d. 

MmmHi.         .... 

MedGeld.  . 

12 

Medfoni.  .        . 

Helm,    .        . 

Gtrdaar, 

HendoD,   .        . 

Gknmtar.       .... 

Hsrrlmiu, 

Methuen. .        . 

Ctoton 

nunOton.         .... 

MlddleborooBh. 
UiddbtoD.       . 

MiUbtd,    .       . 

UiltOD,       .          . 

H.«rtiU.         .... 

Nrntok.     .        . 

Binthun 

MndbUD. 

HtJhrook 

3 

Nswfiedflvd,  . 

HridMl 

Hop^ide.          .... 

NewSdem,      . 

NewburypoTt,  . 

BadKB 

NswloD.   .        . 

HoB 

North  Admu, 

Hrd.itak 

11 

North  Andovir, 

if^rimb 

lucHUr 

I«nn».          .... 

M 

Norton,     .        , 

I«. 

NonxU,  .       . 

Uii««t«» 

LittkUD 

Onlthm,  .       . 

Ladkw 

- 

Or«^    .       . 

!*»». 

^ 

P«body. .       . 

Ly^fcW 

VMBk. 

a 

nctafidd. 

35 

526 


STATE  BOARD  OF  HEALTH. 


[Pub.  Doc. 


City  ob  Town. 

Whole  Number  of 
Examinations. 

*;3 

1 

• 

Cut  ob  Town. 

Whole  Number  of 

1 

■ 

1 

Plymouth,        .... 

7 

8 

4 

Wales 

1 

— 

1 

Quinoy,    . 

82 

25 

57 

Walpole,   . 

6 

3 

3 

Randolph, 

13 

3 

10 

Waltham, 

1 

- 

Reading,  . 

38 

8 

25 

Ware, 

7 

1 

Revere, 

19 

« 

13 

Wareham, 

4 

- 

Roohester. 

2 

2 

- 

Warren,     . 

11 

2 

Rookhind, 

19 

3 

10 

Washington, 

1 

1 

Rockport, 

18 

6 

13 

Watertown, 

11 

1 

10 

Salem, 

140 

58 

82 

Wayland, . 

3 

1 

Salisbury, 

2 

- 

2 

Wellesley, 

13 

3 

10 

Sandwioh, 

1 

- 

1 

WeUfleet,  . 

3 

- 

Saugua,     . 

18 

3 

15 

Wenham, . 

1 

1 

Soituate,  . 

1 

- 

1 

West  BrookfieU 

'i 

2 

- 

Shelburne, 

8 

1 

2 

Westborough, 

1 

- 

Sherborn, 

9 

3 

6 

Westfield, 

8 

1 

Shirley,     . 

6 

1 

4 

Westford, . 

2 

- 

Someryille, 

2 

- 

2 

Weston,     . 

1 

- 

Southborough, 

7 

1 

6 

Westport, 

7 

2 

Southbridge,    , 

1 

- 

1 

Weymouth, 

20 

5 

21 

Southwiok, 

1 

- 

1 

Whitman, 

20 

3 

17 

Spenoer,   . 

5 

2 

3 

Williamsburg, 

7 

5 

Stoneham, 

5 

- 

5 

Williamstown,  . 

12 

4 

Stoughton, 

2 

- 

2 

Wilmington, 

14 

2 

12 

Swansea,  . 

1 

- 

1 

Winchsndon,    . 

4 

- 

4 

Taunton, . 

92 

22 

70 

Winoheeter,      . 

27 

7 

20 

Templeton, 

1 

1 

- 

Winthrop, 

11 

1 

10 

Tewksbury,      . 

1 

- 

1 

Woburn,   . 

37 

7 

30 

Truro, 

1 
1 

1 

1 

Wrentham, 
Totals, 

2 

- 

2 

Upton, 

2,013 

680 

1.477 

Wakefield, 

31 

8 

25 
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WiDAL,  Agglutinative  or  Sebum  Test. 

During  the  year  ended  Nov.  30,  1909,  the  Widal  test  was  carried  out 
with  830  specimens  of  blood.  Of  these  specimens,  54,  or  6.5  per  cent., 
gave  a  positive  reaction.  Specimens  were  sent  in  from  121  cities  or 
towns.  These  facts  are  shown  in  detail  in  Table  I.  In  a  second  table 
(Table. II.)  the  specimens,  positive  and  negative,  are  classified  according 
to  the  day  of  the  disease  on  which  they  were  collected.  A  moderate 
number  of  second  and  third  specimens  from  the  same  case  were  exam- 
ined, so  that  the  total  number  of  tests  made  is  somewhat  over  the  number 
of  cases  of  disease  concerned.  The  methods  used  during  the  year  were 
the  same  as  those  previously  in  use  in  the  laboratory,  and  they  have  been 
amply  described  in  the  reports  of  the  year  1900  and  the  years  following. 


Table  I.  —  Widal  Teat,  Dec.  1,  1908,  to  Nov.  SO,  1909,  induHve,  classified 
according  to  the  City  or  Town  from  which  the  Specimen  was  sent. 


- 

—                     _    —          

. .  . 

CxTT  OB  Town. 

'1 

• 

I 

} 

CiTT  OB  TOWK. 

II 

1 

Abinffton,         .... 

6 

6 

Canton, 

5 

1 

Aeton, 

2 

- 

2 

Chelsea.    . 

10 

1 

Amesbur>% 

2 

- 

2 

Cheshire,  . 

1 

- 

Andover,  . 

2 

- 

2 

Cohasset, . 

1 

- 

AiUnston, 

18 

2 

16 

Concord,  . 

5 

- 

AtUeborough. 

23 

- 

22 

Danvers,  . 

3 

- 

Avon, 

1 

- 

1 

Dartmouth, 

1 

- 

Ayer. 

1 

- 

1 

Dedham,  . 

7 

1 

Barnstable. 

2 

- 

2 

Dennis,     . 

2 

1 

Belmont,  . 

4 

- 

4 

Duzbury, 

4 

1 

Beverly.    . 

0 

1 

8 

Easthampton, 

1 

- 

BlaolcBtone. 

2 

- 

2 

!  Easton.     . 

1 

- 

Boston,     . 

2 

- 

2 

Everett.    . 

26 

2 

23 

Braitttree. 

1 

- 

1 

Falmouth, 

3 

- 

3 
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Table  I. 

—  Widal  Test,  etc.  — 

Continued. 

CiTT  OB  Town. 

Whole  Number  of 
Examinations. 

1 

1 
1 

City  or  Town. 

Whole  Number  of 
Examinations. 

• 

1 

• 

1 

2 

Fozborouch,     .... 

1 

Natkjk 

35 

2 

33 

Franklin, . 

- 

1 

Needham, 

15 

2 

IS 

Gardner,  . 

■ 

- 

6 

Newburyport,  . 

41 

4 

37 

Glouoeeter, 

1 

1 

5 

Newton,    . 

3 

- 

3 

Groton,     . 

■ 

- 

1 

6 

- 

Hadley,    . 

- 

1 

North  Attleborough, 

5 

- 

Hamilton, 

1 

- 

1 

North  Brookfield,    . 

1 

1 

Hanover,  . 

- 

1 

Northampton, 

14 

- 

14 

Hanson,    . 

1 

2 

- 

2 

Northfield, 

2 

- 

Harwich,  . 

t 

3 

- 

3 

Norton,    . 

1 

- 

Haverhill, 

15 

- 

15 

Norwood, 

11 

- 

11 

Hingham, 

1 

9 

- 

9 

Oak  Bluffs,       . 

2 

- 

Holbrook, 

4 

- 

4 

Oakham,  . 

1 

— 

Holden,    . 

1 

6 

2 

4 

Orleans,    . 

1 

- 

Hopedale, 

2 

- 

2 

Oxford.     . 

5 

- 

Hopkinton, 

> 

2 

- 

2 

Peabody.  . 

1 

- 

HuU, 

9 

3 

6 

Pepperell, 

3 

- 

Hyde  Park, 

»               1 

22 

2 

20 

Quincy,     . 

13 

- 

1ft 

Kingston, 

» 

3 

- 

3 

Randolph, 

3 

1 

2 

Lancaster, 

1 

- 

1 

Reading,  . 

8 

- 

a 

Lawrence, 

55 

8 

47 

Revere,     . 

12 

- 

12 

Lunenburg. 

1 

1 

- 

Rockland, 

7 

1 

L3mn, 

09 

- 

09 

Rockport, 

5 

" 

Maiden,    . 

15 

2 

13 

Rutland,  . 

1 

- 

Marblehead, 

1 

- 

1 

Salem, 

7 

- 

Marlborough, 

11 

- 

11 

Salisbury, 

1 

- 

Masmard, 

4 

- 

4 

Saugus,     . 

12 

- 

12 

Medford,  . 

25 

- 

25 

Savoy, 

1 

- 

1        1 

Medway,  . 

3 

- 

3 

Scituate.  . 

2 

- 

Mehose.    . 

26 

1 

25 

Sharon,     . 

1 

- 

Middleborough, 

t 

2 

1 

1 

Shirley,     . 

2 

- 

Milford,    . 

» 

9 

- 

9 

Shrewsbury, 

1 

- 

MiUia,       . 

I 

4 

- 

4 

Somerville, 

3 

1 

Milton,      . 

3 

- 

3 

Stoneham, 

5 

2 

1            M 

Nantucket, 

2 

- 

2 

Stoughton. 

2 

1 
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Table  I.  - 

-  Widal  Teat,  etc.  —  Concluded. 

• 

City  ob  Town. 

Whole  Number  of 
Examinations. 

• 

1 

• 

1 

Cmr  OB  Town. 

Whole  Number  of 
Examinations. 

1 
1 

1 

Svtton. 

2 

- 

2 

Westport 

1 

— 

1 

Swsmpeoott,    . 

5 

- 

5 

Westwood. 

1 

- 

1 

Tsaaton, . 

18 

3 

15 

Weymouth, 

15 

- 

15 

Upton, 

1 

- 

1 

Whitman, 

5 

- 

6 

WakafieU. 

13 

1 

12 

WilliamsbuT;!, 

2 

2 

Wilpole.  .       . 

1 

1 

Williamstown, 

2 

-. 

2 

Wareham, 

1 

- 

1 

Winchendon, 

1 

- 

1 

Watartown, 

2 

- 

2 

Winchester, 

Id 

3 

13 

WaylaBd. . 

2 

- 

2 

Winthiop, 

7 

- 

7 

WMtfield, 

8 

- 

8 

Woburn,   . 

13 

1 

12 

W«rtfoid.. 

4 
5 

- 

4 
5 

Worcester, 
Totals, 

4 

- 

4 

Weston,    . 

830 

54 

775 

Table  II.— Widal  Test,  according  to  Stage  of  Disease,  Dec.  1, 1908,  to  Nov.  SO, 

1909,  inclusive. 


AmaxnuLtm  Numbbb  or 
Days  fbom  Bbctnninq 

or  DZSBASB  TO 
COLLJKTIOM  or  BXiOOD. 


1. 

3. 
4. 

s. 
c. 

8. 

I. 

10. 

11. 
». 

15. 


NuMBBB  or 
Casbs. 


Posi- 
tive. 


3 
4 
1 
3 
4 
3 
4 


5 
2 


Nega- 
tive. 


1 
9 
14 
45 
30 
36 
78 
48 
27 
40 
88 
23 
17 
50 
20 


Afpboximatb  NuifBBB  or 
Days  raoic  Bbqinnino 

or  DXSBASB  TO 

CoLLBcnoN  or  Blood. 


16, 
17. 
18. 
19. 
20. 
21. 
22, 
23. 
24, 
25. 
26, 
27, 
28, 
29. 
80, 


NuMBBB  or 
Casbs. 


Posi- 
tive. 


2 
1 
2 


Neca- 
tive. 


11 
9 

10 
6 
6 

16 
7 
7 
7 
3 
3 
3 
9 
3 
5 
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Tabus  II.  —  Widal  Test,  etc,  —  Ck>ncluded. 


Affboximatb  Numbbb  of 
Days  from  BaoximiNO 

OF  DxaBAM  TO 
CoLLacnoN  of  Blood. 


NuifBBB  OF 

Casbs. 


Fb8i- 

tiVB. 


Neca- 

tivo. 


31. 
32. 

34. 
36. 
36. 
37. 
88. 
30. 
41. 
42. 


5 
2 
2 
3 
1 
1 
1 
3 
1 
2 


Affboxxmatb  Numbbb  of 

Dat8  fbom  Bboiknikq 

of  dxsbasb  to 

COXXBCTXON  OF  BlOOD. 


.Numbbb  o» 
Casbs. 


Pooi- 
tiTe. 


43.  .  . 

44.  .  . 
46.  .  . 

48.  .  . 

49,  .  . 

eo.       .       . 

79.         .        . 

91,         .        . 
Not  stated. 
Totals.   . 


13 


54 


Neca- 
tive. 


1 
1 
2 
1 
2 
1 

1 
166 


776 
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From  Dec.  1,  1908,  to  Nov.  30,  1909,  38  blood  specimens  were  re- 
ceived, to  be  examined  for  the  presence  or  absence  of  the  malaria  para- 
site. Of  these,  5  were  positive  and  38  were  negative.  The  percentage 
of  positive  cases  was  11.6  per  cent. 

The  following  table  shows  the  city  or  town  from  which  the  specimens, 
positive  and  negative,  were  derived :  — 


CiTT  OB  Town. 

Attleborough,        .... 

Belmont, 

Dedham, 

Duzbury, 

Hingluun, 

Hopkinton, 

Hun, 

HydePkrk, 

Lynn, 

Melxow 

Natiek, 

Norwood,      ..... 

Rockport, 

Salsm,  . 

Saagaa, 

Winehester 

Winthiop,      ..... 
Totals 


Number  of 
Caees. 


FOBitWe. 


Nesative. 


10 


2 
1 


48 


1 
1 
1 


1 
1 
1 
1 
1 
1 
4 
1 
1 
7 
10 
3 
1 
1 
1 
2 
1 
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Report  upon  Investigations  of  Local  Outbreaks  of 

Infective  Diseases. 


Following  are  accounts  of  local  outbreaks  of  disease  investigated  by 
agents  of  the  Board:  — 

THE  OCCURRENCE  OF  INFANTILE  PARALYSIS   IN   MASSACHU- 
SETTS IN  1909.» 

The  medical  profession  of  to-day  is  confronted  with  the  task  of  con- 
structing a  new  literature  on  the  subject  of  infantile  paralysis.  What 
was  written  five  years  ago  is  to-day  largely  out  of  date^  and  the  standard 
text-books  cannot  naturally  present  the  latest  point  of  view  so  rapid 
has  been  the  recent  progress  of  our  knowledge  in  regard  to  this  disease. 
The  chief  contributors  to  this  rapid  advance  have  been^  first  and  fore- 
most, Flexner  and  Lewis  in  demonstrating  the  etiology^  Wickman^  of 
Sweden,  in  giving  us  a  new  symptomatology  and  defining  types  not 
before  recognized,  and  Harbitz  and  Scheele,  of  Norway,  in  formulat- 
ing the  pathology. 

The  present  paper  will  consist,  first,  of  a  condensed  report  of  the 
recent  progress  of  our  knowledge  with  regard  to  the  disease,  and,  secondly, 
of  the  data  obtained  with  regard  to  the  disease  in  this  State  in  1909  by 
the  State  Board  of  Health. 

L    REPORT  OF  PROGRESS. 

The  most  important  step  in  our  knowledge  of  the  disease  consists  in 
the  establishment  during  the  past  year  of  its  infectious  character  by 
flereral  observers.  With  the  ability  to  produce  the  disease  in  monkeys 
hj  inoculation,  there  has  been  given  the  opportunity  to  study  its  etiology, 
symptoms  and  pathology,  which  opportunity  did  not  exist  before. 

*  Portlont  of  this  report  were  read  In  abstract  before  a  joint  session  of  the  American  Orthopedic 
aod  Pediatric  Societies  in  Washington  on  May  4, 1010,  and  before  the  Massachusetts  Medical 
Society  in  Boston,  Jane  8,  1910.  Beprinted  from  the  *' Boston  Medical  and  Surgical  Journal," 
July  14, 1910.  Beported  for  the  Massachusetts  State  Board  of  Health  by  Robert  W.  Loyett,  M.D., 
Boston. 
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Experimental  Peoduotion. 

Infantile  paralysis  has  been  recently  shown  to  be  an  infectious  disease, 
caused  by  a  living  organism  so  small  that  it  can  pass  through  the  finest 
bacteiiial  filter.  It  is  invisible  to  the  microscope  and  the  ultramicroscope.iT 
This  places  the  disease  in  a  cla^s  with  those  caused  by  a  filterable  virus, 
similar  diseases  of  this  class  being  yellow  fever,  foot  and  mouth  disease, 
pleuro-pneumonia  of  cattle,  etc.  It  can  be  caused  in  monkeys  by  in- 
oculation with  an  emulsion  of  certain  tissues  from  a  human  being  dying 
of  the  disease,  and  from  affected  monkeys.**,  ^fy  lo,  ^,  ■• 

The  virus  is  contained  in  the  brain  and  spinal  cord,  the  mucous  mem- 
brane of  the  nasopharynx,  infected  lymphatic  glands,  in  the  salivary 
glands,^  and,  in  the  acute  stage,  in  the  blood  and  cerebro-spinal  fluid." 

The  disease  may  be  caused  by  inoculation  by  the  following  routes: 
intracerebral,  subdural,  intraneural  and  perineural,  intraperitoneal,  sub- 
cutaneous, by  the  circulation,  and  by  implantation  in  the  anterior 
chamber  of  the  eye.*®,  *%  « 

By  the  digestive  route  it  has  been  caused  by  introducing  an  emulsion 
into  the  stomach  by  means  of  a  catheter  and  by  introduction  of  the  virus 
into  intestines  paralyzed  by  opium.^ 

By  the  respiratory  route  the  disease  has  been  caused  by  rubbing  the 
nasal  mucous  membrane  after  scarification  "  with  a  vinilent  suspension, 
by  the  same  procedure  without  scarification,  by  inhalation  of  a  virulent 
emulsion,  and  by  implantation  of  infected  tissue  in  the  trachea.** 

The  fact  that  the  disease  may  be  caused  by  virus  entering  both 
respiratory  and  digestive  tracts  must  be  remembered  when  we  come  to 
inquire  how  the  virus  enters  the  human  body. 

Inoculations  into  horses,  calves,  goats,  pigs,  sheep,  rats,  cats,  mice,>o 
rabbits,**  chickens,**  guinea  pigs  «>  and  dogs  have  proved  negative  except 
for  the  results  of  Krause  and  Meinicke,>*  who  caused  paralysis  in  rabbits 
by  inoculation  with  virulent  material,  but  their  results  are  not  generally 
accepted  by  other  observers  as  they  are  in  contradiction  to  practically 
all  other  experimental  work  and  not  8u£Sciently  supported  by  patholog- 
ical evidence. 

The  virulence  of  an  emulsion  is  not  impaired  by  drying  for  seven 
days,  by  freezing  nor  by  suspension  in  glycerine,*®,  "^  ^  but  is  injured 
by  a  temperature  of  45**  to  50°  C."  The  virus  is  not  always  affected 
by  dilution,  a  solution  of  one  to  a  thousand  working  as  quickly  and  effec- 
tually as  the  full  strength." 

The  stage  of  incubation  in  monkeys  is  from  six  to  upwards  of  thirty 
days,  and  the  long  incubation  period  in  monkeys  suggests  the  possi- 
bility that  in  the  human  being  some  of  the  late  fall  and  early  winter 
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cases  may  have  acquired  their  infection  when  the  disease  was  prevalent 
in  August  and  September.  The  ordinary  incubation  period  in  human 
beings  is  not  known.    It  is  generally  stated  as  from  one  to  fourteen  days. 

Ikmunity. 

One  attack  of  the  disease  apparently  confers  immunity  to  future 
attacks.17^  ^%  *S  ^  This  is  the  accepted  clinical  history  in  human  beings, 
and  has  been  found  to  be  the  case  in  monkeys  inoculated  experimentally. 

Active  immunization  in  monkeys  has  been  secured  by  the  repeated 
injection  of  small  doses  of  virus^  after  which  a  full  dose  has  had  no 
effect." 

Passive  serum  protection  has  been  obtained  by  mixing  with  an  active 
dose  of  the  virus  an  equal  amount  of  the  blood  serum  of  a  recovered 
monkey^  which  neutralizes  the  effect  of  the  virus,  and  in  the  same  way 
the  blood  serum  of  children  who  have  recovered,  when  mixed  with  the 
virus  in  proper  proportions,  neutralizes  its  effect.^^  Attempts  to  secure 
a  neutralizing  serum  from  horses  who  have  received  repeated  injections 
of  virus  have  not  been  successful.  Even  if  we  had  at  hand  a  therapeutic 
serum  for  this  disease,  it  must  be  evident  that  such  a  serum  to  be  of 
use  must  be  used  early  in  the  disease,  and  at  present  our  diagnostic 
knowledge  is  not  sufficient  to  enable  us  to  use  it  before  the  destruction 
occurs  in  the  cord.  The  diagnosis  is  now  rarely  made  before  the  pa- 
ralysis occurs,  and  a  better  knowledge  of  the  early  symptoms  and  diagnos- 
tic signs  of  the  disease  is  one  of  our  most  urgent  needs,  and  indicates 
the  line  in  which  our  investigation  for  the  present  year  should  progress. 

Diagnosis. 

In  the  matter  of  clinical  diagnosis,  the  last  year  has  added  a  little 
to  our  knowledge,  chiefly  in  the  way  of  a  better  knowledge  of  early 
symptoms.  The  eight  types  of  the  disease  as  described  by  Wickman  are 
not,  however,  sufficiently  known  in  the  English  language,  and  a  trans- 
lation of  his  book  would  be  of  great  value  (Wickman:  Beitrage  zur 
Kenntniss  der  Heine  Medinschen  Krankheit,  Berlin,  1907),  although 
a  short  abstract  has  been  made  of  it.^^ 

Miiller,"  investigating,  at  the  request  of  the  authorities,  an  epidemic 
in  Westphalia  in  1909,  considered  three  symptoms  of  great  importance 
in  the  early  stages.  These  were  (1)  tendency  to  profuse  sweating,  (2) 
hyperesthesia  and  sensitiveness  to  movements,  and  (3)  leucopenia. 
B^iratory  and  digestive  symptoms  were  common  in  the  earlier  stages, 
and  the  incubation  period  was  at  least  five  days. 

Krause«  was  commissioned  by  the  government,  in  1909,  to  investi- 
gate an  epidemic,  consisting  of  436  cases,  occurring  in  Germany  in  the 
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neighborhood  of  Hagen.  He  found  digestiye  symptoms  present  in  90 
per  cent,  of  all  cases  at  the  onsets  and  occasionally  respiratory  symptoms. 
He  calls  especial  attention  to  the  importance  of  sweating  and  tenderness 
as  early  symptoms. 

The  later  laboratory  findings  suggest  that  certain  characteristics  of 
the  blood  and  cerebro-spinal  fluid  in  the  stage  preceding  paralysis  may 
enable  us  to  make  an  earlier  and  surer  diagnosis,  but  these  findings  have 
not  yet  appeared  in  print 

Incbbasing  Frequency  of  Ogoubbenob. 

It  is  generally  believed  that  infantile  paralysis  is  becoming  more 
common  and  more  widespread  of  late  years,  but  one  must  bear  in  mind 
that  there  is  a  possibility  that  this  is  because  the  disease  is  better  known 
and  more  frequently  recognized.  As  this  is  a  matter  of  importance,  it 
seems  proper  to  examine  the  evidence  on  this  point. 

The  recognition  of  outbreaks  of  infantile  paralysis  is  of  comparatively 
recent  date.  Bergenholz,  a  Swede,  writing  in  1881,  is  generally  credited 
with  having  been  the  first  to  recognize  and  describe  such  an  outbreak 
with  su£Bcient  accuracy  to  make  it  acceptable.  Since  that  time  out- 
breaks have  been  reported  with  increasing  frequency.  From  the  time 
of  the  first  generally  accepted  outbreak  until  the  close  of  1909  is, 
roughly,  thirty  years.  If  this  interval  be  subdivided  into  periods  of 
five  years,  beginning  with  1880-B4  inclusive  and  ending  with  1906-09 
inclusive,  and  if  we  set  down  in  each  period  the  number  of  outbreaks 
reported,  we  have  the  following  table :  — 


Pbriod. 


Cuea. 


Outbreak!. 


Avenge  Number 
of  Caaet. 


1880-84, 
1886-89, 
1890-94, 
1896-99, 
1900-04, 
1906-09, 


r 

23 

2 

93 

7 

151 

4 

346 

23 

349 

9 

8,064 

26 

11  6 
13.0 
88.0 
16  0 
39.0 
822.0 


Distribution  op  Outbreaks. 

The  recent  outbreaks  have  been  widely  distributed.  From  Norway  and 
Sweden  have  been  reported  large  and  carefully  studied  epidemics* 
especially  in  the  last  ten  years.  Zappert,««  in  1908  and  1909,  collected 
266  cases  in  Vienna  and  lower  Austria,  uid  Ohon  noted  many  cases  in 
upper  Austria  (Styria  and  Carinthia).  In  Germany,  in  1909,  the 
disease  was  very  prevalent.  The  Westphalia  epidemic  of  436  cases » 
has  been  spoken  of  above.  In  Hhenish  Prussia  there  were  said  to  have 
been  about  100  cases,  and  around  Marburg  about  50.    There  were  cases 
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in  the  province  of  Hanover  and  about  50  cases  in  Silesia.  NumeroTiB 
small  epid^ucs  were  reported.  It  is  estimated  that  there  must  have  been 
over  1,000  cases  in  Germany  in  1909 .«  In  Holland,  24  cases  were  re- 
ported from  LeydeUy  and  others  between  August  and  October  in  other 
parts  of  the  country .« 

England  seems  to  have  been  comparatively  immune,  and  only  a  small 
^idemic  of  8  cases  was  reported  from  Spain.  Although  no  large  epidemic 
occurred  in  France,  there  was  a  consensus  of  opinion  among  the  medic%l 
men  quoted  by  Netter  that  an  unusually  large  number  of  cases  of  in- 
fantile paralysis  had  been  seen  in  1909.^^^  ^ 

The  United  States  suffered  severely.  Minnesota  ^  had  several  hundred 
cases;  Nebraska,**  619;  Kansas,  about  80;  and  Massachusetts,  nearly 
1,000. 

The  report"  of  the  New  York  epidemic  of  1907  has  just  become 
available  for  study.  The  fact  that  this  epidemic  of  2,500  cases  was  the 
largest  ever  reported,  the  painstaking  character  of  the  work  done  and  the 
scientific  standing  of  the  committee  in  charge  of  the  investigation  make 
the  report  of  the  greatest  importance  and  value.  It  is  impossible  in  this 
place  to  abstract  so  condensed  and  exhaustive  a  work. 

A  most  interesting  and  important  epidemic  of  140  cases  has  been  re- 
ported as  occurring  in  1909  in  the  Province  of  Santa  Clara,  in  Cuba.u 
Previous  epidemics  have  been  reported  from  the  temperate  zones  of  the 
north  and  south  hemispheres,  chiefly  in  the  northern  parts  of  the 
former.  The  Cuban  epidemic,  as  the  first  reported  from  the  tropics, 
possesses  peculiar  interest  as  to  season,  distribution,  etc.  Apparentiy 
the  disease  did  not  exist  in  Cuba  prior  to  1907.  In  1907  and  1908  one 
or  two  suspicious  or  authenticated  cases  appeared  in  the  neighborhood 
of  Havana,  the  disease  becoming  epidemic  in  the  Province  of  Santa 
Clara  in  1909.  A  survey  of  the  field  makes  it  seem  very  probable  that  the 
disease  was  imported  from  New  York  as  a  result  of  the  1907  epidemic 
there,  and  that  certain  unknown  determining  conditions  made  the 
Province  of  Santa  Clara  susceptible  to  a  severe  outbreak.  As  in  the 
temperate  zones,  the  disease  occurred  during  the  suiomer,  reaching  its 
maximum  in  July  and  August.  The  chief  incidence  was  between  the  ages 
of  one  and  three ;  males  were  predominantly  affected ;  and  the  black  race 
was  evidently  much  less  affected  than  the  white,  in  72  cases  the  pro- 
portion being:  whites,  60;  mixed  race,  4;  negroes,  8.  The  mortality  rate 
was  7.89  per  cent. 

The  time  has  gone  by  when  the  routine  reports  of  epidemics  is  of  any 
especial  value,  nor  is  the  exact  tabulation  of  numbers  of  epidemics  of  any 
particular  use  except  as  throwing  light  on  the  general  distribution  of  the 
disease,  and  possibly  in  this  way  defining  some  of  its  characteristics. 


540  STATE  BOARD  OF  HEALTH.  [Pub.  Doc. 

The  disease  is  manifestly  prevalent,  and  it  is  widespread  and  increas- 
ing. Useful  work  in  the  future  will  consist  in  the  exact  and  careful 
house-to-house  study  of  epidemics,  both  large  and  small. 

Of  the  8,054  cases  reported  in  the  last  five  years  (number,  of  course^ 
only  approximately  correct),  the  United  States  contributed  5,514  cases, 
or  about  five-sevenths  of  the  total  number  of  cases.  The  bulk  of  these 
cases  has,  moreover,  been  reported  from  the  northern  States,  the  out- 
lireaks  in  the  southern  States  being  insignificant.  In  the  same  way  in 
Europe,  Norway  and  Sweden  contributed  about  1,500  cases  and  Germany 
practically  the  rest,  except  for  an  outbreak  in  Australia,  which  occurred 
in  March,  which  is  their  early  fall. 

As  the  literature  has  been  very  carefully  gone  over,  and  as,  in  the 
present  state  of  interest  in  the  subject,  it  seems  fair  to  assume  that  large 
outbreaks  in  any  civilized  country  have  been  reported,  it  would  seem  that 
the  following  conclusions  were  justified :  — 

1.  That  outbreaks  of  infantile  paralysis  have  very  greatly  increased 
in  several  parts  of  the  world  in  the  last  five  years  in  a  measure  not  to 
be  explained  in  any  way  by  the  increased  interest  in  the  disease. 

2.  That  it  is  more  prevalent  in  cold  than  in  warm  countries. 

3.  That  from  the  northern  part  of  the  United  States  have  been  re- 
ported more  cases  than  from  any  part  of  the  world. 

The  study  of  these  70  outbreaks,  reaching  over  a  period  of  thirty 
years,  has  led,  of  course,  to  the  knowledge  of  certain  facts  with  regard 
to  the  disease,  but  they  have  not  given  us  the  essential  facts  as  to  how 
the  disease  enters  the  body  nor  how  to  prevent  or  check  its  spread. 

Relation  to  Influenza. 

A  recent  book"  deals  with  the  theory  that  the  disease  is  merely  a 
form  of  influenza,  a  contention  already  discussed  prior  to  1905  and 
antagonized  by  Wickman.  The  book  in  question  deals  with  a  study  of 
303  cases  occurring  in  Sweden,  each  case  being  considered  by  itself.  The 
point  of  view  of  the  author  is  shown  in  the  following  quotation:  *'I 
must,  therefore,  regard  this  (the  intermittent  type  of  influenza)  as  a 
very  certain  proof  for  my  view,  acquired  on  other  grounds,  that  acute 
infantile  paralysis  is  a  nervous  form  of  influenza.*'  Eecent  progress  in 
the  epidemiology  of  infantile  paralysis  makes  this  view  seem  improbable. 

Transmissibility. 

In  the  writings  of  the  last  year  there  is  no  dissent  from  the  opinion 
that  the  disease  is  communicable.  Direct  transmission  is  apparently 
frequent,  transmission  by  means  of  a  healthy  carrier  is  more  than  prob- 
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able^  and  infection  occasionally  appears  to  remain  in  a  house  where  the 
disease  had  previously  occurred. 

On  the  other  hand^  the  disease  is  evidently  not  very  *' contagious '* 
in  the  ordinary  acceptance  of  the  term.  In  the  epidemic  in  the  Deer- 
field  valley,  in  Massachusetts,  in  1908,  so  carefully  studied  by  Emerson,s 
there  were  67  cases.  There  were  166  other  children  in  the  families  of 
those  affected,  and  86  other  children  known  to  be  in  intimate  contact 
with  the  67.    Of  the  262,  4  later  developed  the  disease. 

Hill^^  of  the  State  Board  of  Health  of  Minnesota,  has  contributed  a 
careful  study  of  the  transmissibility  of  the  disease,  written  in  a  spirit 
of  scientific  skepticism.  Of  161  cases  reported  as  anterior  poliomyelitis, 
he  accepted  only  85  as  surely  valid,  and  analyzed  81  of  these,  occurring 
in  69  families.  Sixty-nine  of  these  cases  were  primary  and  12  occurred 
secondarily  in  the  same  families.  The  secondary  cases  thus  were  1? 
per  cent,  of  the  primary.  Contrasting  this  with  the  records  of  other  in- 
fectious diseases  in  the  same  State,  the  percentage  of  secondary  cases 
to  primary  was  as  follows :  — 

Per  Cent. 

Scarlet  fever, 40 

Typhoid  fever,  about 30 

Diphtheria, 29 

Anterior  poliomyelitis, 17 

Of  persons  known  to  have  been  exposed  to  diphtheria,  scarlet  fever 
and  anterior  poliomyelitis,  the  percentage  contracting  the  disease  was  as 
follows :  — 

Per  Cent. 

Seariet  fever, 22 

Diphtheria, 17 

Anterior  poliomyelitis, 6 

The  disease  is  thus  apparently  less  readily  transmissible  than  the 
diseases  mentioned  in  persons  exposed,  but  such  figures  cannot  be  con- 
sidered representative  until  the  abortive  cases  are  included. 

The  study  of  the  epidemiology  of  a  disease  falls  into  two  parts, — 
the  study  in  the  laboratory  and  the  study  in  the  field.  The  most  notable 
contribution  as  yet  to  our  knowledge  of  this  disease  is  from  the  labora- 
tory, where  Flexner  and  Lewis  have  established  its  infectious  nature. 
This  fact  has  narrowed  the  field  of  our  inquiry  and  enables  us  to  pursue 
a  more  definite  and  promising  scheme,  but  one  should  remember  that 
work  in  the  field,  comparatively  fruitless  as  it  has  so  far  been,  holds  its 
place.  We  knew  for  many  years  the  organism  of  malaria  and  the  path- 
ological changes  occurring  in  the  disease,  but  we  could  not  control  malaria 
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unta  we  foTUid  that  it  entered  the  body  through  the  agency  of  the 
mosquito.  So  it  is  quite  possible  to  us  to  know  much  of  the  bacteriqlogy 
and  pathology  of  a  disease  from  the  laboratory  without  being  able  to  con- 
trol or  suppress  it,  and  such  knowledge  must  be  supplemented  by  field 
work;  that  is^  a  study  of  external  conditions  to  round  out  our  investiga- 
tion and  to  make  it  as  effective  as  we  should  wish. 

n.    INFANTILE  PARALYSIS  IN  MASSACHUSETTS  IN  1909. 

In  the  year  1909,  Massachusetts  suffered  as  much  from  the  disease  as 
any  country  in  Europe;  as  many  cases  were  reported  here  as  in  the  two 
other  most  severely  affected  States  in  the  Union  —  Nebraska  and  Minne- 
sota —  taken  together. 

In  Massachusetts,  in  1907,  we  had  begun  the  investigation  of  the 
disease  by  sending  out  inquiry  blanks  to  be  filled  in  by  the  general  prac- 
titioner. That  resulted  in  a  loose  collection  of  234  cases,  the  results 
of  which  were  published.^  In  1908,  half  of  our  136  cases  occurring  in  the 
State  were  located  in  Franklin  County,  and  these  67  cases  were  thoroughly 
studied  by  Enierson,  who  lived  in  the  district  a  month  for  the  purpose. 
These  studies  were  published.* 

In  1909  it  was  decided  to  take  up  the  matter  more  seriously.  A 
special  agent,  Mr.  Sheppard,  a  fourth-year  student  at  the  Harvard  Medi- 
cal School,  was  detailed  as  a  special  investigator,  and  in  February,  1910, 
another  special  investigator  was  added  to  the  staff  in  the  person  of 
Dr.  Hennelly,  a  recent  graduate  of  the  Harvard  Medical  School  and  of 
tlie  Boston  City  Hospital.  It  was  thought  desirable  to  have  expert  ad- 
vice in  conducting  the  inquiry,  and  three  gentlemen  were  requested  to 
act  as  an  advisory  committee  to  the  Board.  These  were  Dr.  Theobald 
Smith,  professor  of  comparative  pathology;  Dr.  M.  J.  Bosenau,  pro- 
fessor of  preventive  medicine  and  hygiene,  and  Dr.  J.  H.  Wright,  patholo- 
gist to  the  Massachusetts  General  Hospital  and  assistant  professor  of 
pathology,  all  of  the  Harvard  Medical  School.  The  secretary  of  the 
Board,  Dr.  Mark  W.  Richardson,  has  given  freely  of  his  time  and  effort 
in  conducting  the  details  of  the  inquiry.  This  advisory  committee  has 
met  the  members  of  the  Board  who  are  concerned  in  the  inquiry  at  fre- 
quent conferences,  studied  the  reports  submitted  and  advised  as  to  the 
most  promising  lines  of  investigation. 

The  two  investigators  have  conducted  a  house-to-house  investigation 
and  have  filled  out  their  own  blanks ;  they  have  been  instructed  to  work 
in  all  cases  through  the  family  physician;  they  have  obtained  from  the 
family  a  careful  history  of  the  attack  and  they  have  examined  the  affected 
children.  It  has  not  been  possible  under  these  conditions  to  make  rapid 
progress,  and  at  this  time  only  150  cases  have  been  thus  carefully  studied. 
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It  seebied  to  tus  better  to  confine  the  investigation  to  certain  localitieB, 
making  it  exhaustive  in  certain  affected  districts  in  the  neighborhood  of 
Boston^  rather  than  to  take  up  a  scattered  investigation  throughout  the 
State.  Up  to  this  time  the  expense  of  the  inquiry  had  been  borne  by  the 
Board  out  of  its  regular  appropriation,  but  in  January,  1910,  the  Board 
asked  the  Legislature  for  a  special  appropriation  of  $5,000  to  enable  the 
Board  to  make  a  proper  and  adequate  inquiry  into  this  disease  as  it 
occurred  in  the  State  in  1910.  This  sum  of  money  was  voted  without 
question  or  opposition.  It  is  our  purpose  to  have  on  hand  a  suJBScient 
number  of  investigators  during  the  coming  summer  to  be  able  to  look 
into  the  surroundings  of  every  case  within  forly-eight  hours  of  the 
time  when  the  case  is  reported. 

In  presenting  for  the  Board  some  of  the  results  obtained  in  1909,  it 
is  only  proper  to  say  that  in  the  present  state  of  our  knowledge  no  one 
can  say  which  data  are  relevant  and  important  and  which  are  not.  It 
is  possible  that  certain  facts  which  now  seem  of  no  importance  may  be  of 
assistance  to  some  future  investiga:tor.  So  far  as  practicable,  our  data 
are  presented  in  graphic  form.  There  are  three  classes  of  cases  dealt 
with  in  this  report:  (a)  the  total  number  reported  (923) ;  (6)  the  num- 
ber in  which  blanks  were  filled  out  (628) ;  (c)  the  number  thoroughly 
studied  (150).  All  three  classes  are  utilized  in  different  tables,  some 
being  available  for  one  purpose  and  some  for  another. 

Distribution  in  the  State. 

A  consideration  of  the  distribution  of  the  disease  in  the  State  of  Massa- 
diusetts  for  the  past  three  years  shows  that  in  all  three  years  the  disease 
occurred  in  scattered  foci  in  all  parts  of  the  State,  but  was  more  fre^ 
quent  in  the  river  valleys  than  away  from  rivers;  that  a  case  rarely 
occurred  in  a  town  without  one  or  more  cases  in  contiguous  towns,  and 
that  localities  severely  affected  one  year  were  lightly  affected  the  next; 
e.g.,  the  outbreak  in  the  upper  Connecticut  valley  in  1908  was  followed 
by  very  few  cases  in  1909  in  that  region.  In  the  next  year  but  one,  how- 
ever, localities  markedly  affected  may  again  show  mauy  cases;  e.g.,  in 
1907  the  extreme  western  end  of  the  State  showed  many  cases,  in  1908 
almost  none,  and  in  1909  again  many  cases.  The  metropolitan  district 
shows,  of  course,  a  large  number  of  cases,  and  it  will  be  noted  that  in 
general  there  were  more  cases  of  the  disease  in  the  towns  north  of  Bos- 
ton than  in  towns  south  of  it. 

Distribution  by  cities  and  towns  of  the  923  cases  reported  in  1909 
follows :  — 
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Diatribution  by  Cities  and  Touma. 


CiTT  OR  Town. 

Number 
of  Cues. 

Cmr  OB  Town. 

Number 
of  Gmss. 

Adams,    ..... 

16 

Manchester,      .... 

1 

Amesbuiy, 

2 

Mansfield, 

3 

Andover, 

1 

Marblehead, 

1 

Arlington, 

3 

Marshfield, 

2 

Ashland,  . 

1 

Maynard, 

1 

Athol,       . 

12 

Medfield, 

1 

Avon, 

1 

Medford, 

13 

Ayer, 

6 

Medway, 

2 

Barre, 

1 

Melrose,  . 

10 

Belmont, 

5 

Merrimac, 

3 

Beveriy,  . 

1 

Methuen, 

1 

Blackstone, 

1 

Milford,   . 

1 

Boston,    . 

299 

Millis,      . 

4 

Braintree, 

1 

Milton,     . 

4 

Brockton, 

7 

Monson,  . 

1 

Brookline, 

6 

Montague, 

1 

Buckland, 

1 

Natick,     . 

18 

Cambridge, 

49 

Nantucket, 

2 

Canton,    . 

2 

Needham, 

1 

Chelmsford, 

2 

New  Bedford,   . 

13 

Chelsea,   . 

4 

Newburyport,  . 

5 

Clarksburg, 

1 

Newton,  . 

14 

Clinton,   . 

3 

North  Adams,  . 

11 

Concord, 

1 

North  Brookfield. 

2 

Cimimington, 

1 

Northampton,  . 

1 

Dan  vers, 

6 

Norton,    , 

1 

Dartmouth, 

1 

Norwood, 

2 

Dedham, 

6 

j    Orange,    . 

2 

Deerfield, 

1 

Palmer,    . 

2 

Easton,    . 

2 

Pembroke, 

1 

Egremont, 

1 

Pittsfield, 

17 

Everett,   . 

11 

Plainfidd, 

2 

Fairhaven, 

3 

Quincy,    . 

12 

Fall  River, 

10 

Keadmg,  . 

4 

Fitchburg, 

2 

Revere,    . 

9 

Fozborough, 

4 

Richmond, 

1 

Framingham,    . 

1 

Rockland, 

2 

Franklin, 

3 

Salem, 

2 

Gardner, 

2 

Salisbury, 

2 

Gloucester, 

9 

Saugus,    . 

1 

Great  Baningtc 

>n. 

18 

Bavoy, 

1 

Groveland, 

3 

Scituate,  ... 

4 

Hanover, 

2 

Sharon,    . 

3 

Hardwick, 

1 

Sheffield, 

t 

1 

Haverhill, 

16 

Shelburne, 

1 

Holbrook, 

1 

Somerville, 

18 

Holliflton, 

1 

South  Hadley  Falls. 

1 

Hudson,  . 

2 

Southbridge, 

4 

HuU, 

4 

Spencer,  . 

1 

Hyde  Park, 

3 

Springfield, 

1 

Ipswich,   . 

3 

Sterling,  . 

1 

Lancaster, 

1 

Stockbridge, 

1 

Lawrence, 

8 

Stoneham, 

4 

jLjee, 

2 

Stoughton, 

1 

Lenox, 

8 

Stow. 

1 

Leomin.<iter, 

7 

Swampscott, 

1 

Leverett, 

2 

Taunton, 

2 

Littleton, 

1 

Topsfidd, 

1 

LoweQ,     . 

5 

Uxbridge, 

2 

Lunenburg, 

1    ! 

Wakefield, 

3 

Ljmn, 

11    ' 

Walpole,  . 

8 

Maiden,  . 

»                   •                   •                   • 

30     ' 

Waltham 

9 

No.  34.]  INFECTIVE   DISEASES.  545 


I 


Ml    li        1       nTii  ^— ifci^h— —i<lfc—il«<li^—— iiM 


\ 


\   :  ' 


city  OT  to  "^OO  in.  population.     Therefore,  in  1909  the 

(Usease  wa  nore  prevalent  in  small  towns  than  in  the 

cities  and 


544 


STATE  BOARD  OF  HEAI.TH, 


[Pub.  Doc. 


.\o. 


1m 


-J 
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1 
11 

30 


Waketieid, 
Walpole,  . 
Waltham, 


3 

8 
9 


Wan 

Wt> 
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List  of  25  Cities  and  Towns  where  the  Disease  was  most  prevalent. 


TOWK. 


Plainfield, 

Millis,      . 

Leverett, 

Great  Barrlngton, 

Lenox,     . 

Aver, 

Walpole, 

Hull, 

Natick.    . 

Baston,    . 

Savoy, 

Winthrop, 

Bichmond, 

Athol,      . 

Merrimao, 

Scituate, . 

Sharon,    . 

Egremont, 

Gnmmington,  . 

Groveland, 

Salisbury, 

Foxborough,    . 

Adams,    . 

Belmont, 

Marshfield. 


382 
1,089 

703 
6,388 
3,068 
2,386 
4,000 
2,060 
9,705 
1,089 

649 
7,814 

601 
7,306 
1,884 
2,597 
2,085 

721 

740 
2.401 
1,622 
3,364 
13,686 
4,360 
1,763 


IncideDoe . 
perThoannd. 


6.26 
3.66 
2.83 
2.81 
2.61 
2.61 
2.00 
1.94 
1.86 
1.83 
1  81 
1.70 
1.66 
1.64 
1.59 
1.64 
1.44 
1.38 
1.35 
1.26 
1.23 
1.18 
1.17 
1.15 
1.12 


List  of  25  Cities  and  Towns  where  the  Disease  was  Uast  prevalent. 


Town. 


Population. 


Gardner, 

New  Bedford, 

Maynard, 

Spencer,  . 

Lvnn, 

Marblehead,    . 

Saugus,    . 

Montague, 

Braintree, 

Brockton, 

Lawrence, 

Ware, 

West  Springfield, 

Methuen, 

Fall  River,      . 

Chelsea,  . 

Framingham, . 

Milford,  . 

Taunton, 

Beverly,  . 

Fitchburg, 

Salem,     . 

Lowell,    . 

Northampton, 

Springfield,      . 


13,066 

85,516 

7,147 

7,121 

84,623 

7,209 

7.189 

7,707 

7,596 

66.039 

7.050 

o.oOo 

8.897 

9,608 

106,486 

40,080 

11,749 

12.722 

30.967 

13.386 

34,263 

39,019 

94,889 

21,076 

84.237 


Caaes. 


2 
13 
1 
1 
11 
1 
1 
1 
1 
7 
8 
1 
1 
1 
10 
4 
1 
1 
2 
1 
2 
2 
5 
1 
1 


Incidence 
per  Thoaaand. 


.16 

.15 

.14 

.14 

.13 

.13 

.13 

.13 

.13 

.12 

.11 

.11 

.11 

.10 

.09 

.09 

.08 

.08 

.064 

.061 

.058 

.051 

.06 

.04 

.012 
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Plaina 

Millis« 

Levers 

Great! 

Lenox 

Aver, 

Walpo 

Hull, 

KaticI 

EastoB 

Sayoy, 

Wlntb 

Bichnt 

Athol, 

Merril 

Scituft 

Sharoi 

Egrenfi 

Gumid 

Grove! 

Salisbt 

Fozba 

Adanv 

Belmo 

Marsh 


Ghtrdn 

New] 

Maynf 

Spend 

Lvnn, 

Marbl* 

Saugtt 

Monta 

Brain! 

Brock 

Lawre 

Ware, 

West  I 

Methv 

FallB 

Chelsc 

Frami 

Milfoi 

Taunt 

Bever! 

Fltchl 

Salem 

Lowel 

Korthi 

Spring 


-180- 


-150- 
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Oenebal  Conditions. 
Aside  from  the  immediate  enyiromnent  of  the  patients,  tiiere  are 
certain  general  considerations  of  possible  interest. 

I 

Rainfall  by  Tears, 

The  last  six  years  have  been  very  dry.  In  1907  there  was  practically 
a  normal  rainfall,  and  234  cases  in  the  State.  In  1908,  a  very  dry 
year  with  7  inches  deficiency  of  rainfall,  there  were  few  cases  — 136. 
Jn  1909,  with  more  rain  (3  inches  deficiency),  there  were  923  cases. 
In  Massachusetts  the  prevalence  of  the  disease  by  the  year  has  not, 
therefore,  been  coincident  with  deficiency  of  rainfall. 

Deficiency  Rainfall,  1904-1909,  inclusive. 


Ybab. 


Gaaea  in  State. 


Actual. 


Normal. 


Deflcienoy. 


1904, 
1905, 
190ft, 
1907, 
1908, 
1909, 


234 
136 
923 


43.81 
37.60 
43.21 
44  49 
37.61 
42.10 


45.16  I  —1.35 
I  —7.56 
i  —1.95 
—0.67 
—7.65 
—8.06 

—22.14 


Rainfall  by  Months  in  1909. 

The  chart  of  the  rainfall  in  1909  in  the  State,  arranged  by  months, 
does  not  correspond  with  the  prevalence  of  the  disease  in  the  State, 
arranged  also  by  months,  the  driest  month  preceding  the  month  of 
greatest  frequency  of  the  disease  in  the  same  way  that  the  driest  year 
preceded  the  year  when  the  disease  was  most  prevalent. 

Temperature  by  Months  in  1909. 

The  curve  of  the  average  monthly  temperature  in  Massachusetts  in 
1909  does  not  correspond  with  the  curve  of  the  frequency  of  the  disease, 
the  highest  average  temperature  falling  away  before  the  highest  inci- 
dence of  the  disease  occurs. 


Number  op  Families  affected  and  Possible  Abortive  Cases. 

To  make  the  following  analyses  clearer,  the  following  table  is  im- 
portant as  showing  that  the  150  cases  carefully  studied  occurred  in  142 
families,  and  also  showing  the  probable  existence  of  a  fairly  large  num- 
ber of  abortive  cases  associated  with  them. 
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The  150  cases  of  paralysis  careftdly  studied  occurred  in  142  families. 
The  total  number  of  children  under  fifteen  in  these  142  families  was 
479.  The  total  number  of  children  sick  from  any  cause  in  these  fam- 
ilies contemporaneously  with  the  occurrence  of  paralysis  was  187,  and 
12  adults.  Of  the  187  sick  children,  149  were  paralyzed;  of  the  12 
adults,  1  was  paralyzed.  This  leaves  49  cases  of  contemporaneous  ill- 
ness, not  followed  by  paralysis,  which  are  to  be  reckoned  as  possible 
abortive  cases  of  the  disease. 

Anaiysia  of  Cases  thoroughly  studied, 

[150  cases  of  paralysis  in  143  families.] 

Total  number  of  children, 479 

Number  of  children  sick, 187 

Number  of  adults  sick, 12 

199 

Number  of  children  paralyzed, 149 

Number  of  adults  paralyzed,         .        .        .        .        .        .        .1 

150 

Possible  abortive  cases, 49 

Surroundings  op  Patients. 

The  following  tables  relate  to  the  environment  of  the  patients  in  the 
160  cases  carefully  studied,  and  are  largely  self-explanatory. 

The  nearness  of  the  house  to  the  railroad  was  investigated  on  account 
of  the  data  of  certain  Swedish  observers,  showing  its  frequency  in  these 
localities.  Even  in  a  district  where  railroads  were  frequent,  the  bulk 
of  the  cases  were  well  removed  from  the  tracks. 


Nearness  of  House  to  BaUroad. 


On,    . 

Within  20  yards. 
Within  40  yards. 
Within  100  yards, 
Within  200  yards, 
Within  300  yards, 
Within  500  yards, 
Over  500  yards,    . 


«        •        •        • 


VrAoeB. 

7 
4 
4 
17 
22 
13 
37 
46 
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Nearness  to  Water  (Stream,  Pond  or  Beach). 

HouBes. 

Within  50  yards, 6 

Within  100  yards, 27 

Within  200  yards, .21 

Within  300  yards, 8 

Within  400  yards, 10 

Within  500  yards,  .  7 

Within  600  yards, 5 

Within  700  yards, 1 

Within  800  yards, 9 

Over  800  yards, 56 

Cases, .150 

Analyzing  the  age  of  infected  houses,  it  is  evident  from  the  following 
table  that  most  of  the  160  cases  occurred  in  old  houses.  Yet  the  ma- 
jority of  houses  in  a  city  are  old.  But  in  Dorchester,  where  many  cases 
were  investigated,  building  is  active  and  many  of  the  houses  are  new. 
It  seemed  as  if  the  average  age  of  infected  houses  was  probably  higher 
than  that  of  the  houses  of  those  districts  taken  as  a  whole. 

Age  of  House. 

Houses. 

I      year  old, 2 

IV^  years  old, 1 

3  years  old, 5 

4  years  old, 3 

5  years  old, 4 

10      years  old^ 28 

15      years  old, 24 

20      years  old, 17 

30      years  old, 22 

30+  years  old,         .        •. 44 

150 
Sanitary  Conditions. 

Cases. 

ExceUent, 36 

Good, 50 

Fair, 37 

Bad, 19 

Not  stated, 8 

150 
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Location  of  Bouse. 

CaseB. 

High, 43 

Medium, 65 

Low, 42 

150 

Oft068. 

Dry, 105 

Damp, 45 

150 
Character  of  House. 

Cases. 

Detached  house, 64 

Tenement  house, .        .86 

150 
Floor  of  House  inhabited  iy  Family. 

Cases. 

The  whole  house, 55 

The  first  floor  (3  of  which  also  occupied  basement),        ....  43 

The  second  floor, 36 

The  third  floor, 20 

Character  of  Sewage  Disposal. 

Cases. 

Sewer,  metropolitan, 109 

Sewer,  city, 19 

Cesspool, 13 

Vault, 8 

Privy, 1 

150 
Character  of  Water  Supply. 

c>afles. 

Metropolitan, 109 

Town, 17 

City, 22 

Well, 2 

150 

The  amount  of  dust  as  described  by  the  families  may  be  taken  at 
its  face  value,  the  majority  of  cases  reporting  from  a  moderate  amount 
upward. 
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Relation  to  Dust, 

Cases. 

No  dust, 

Very  little  dust, 29 

Moderate  amount  of  dust, 83 

Much  dust, 37 

Excessive  amount  of  dust, 1 


150 
Prevalence  of  Vermin,  Insects  and  Rodents. 

Inasmuch  as  the  disease  in  many  respects  suggests  that  it  is  insect- 
borne,  the  following  table  was  compiled  from  the  account  of  the  family 
aided  by  the  observation  of  the  investigators.  It  may  be  added  that  the 
investigators  were  fully  aware  of  the  importance  of  obtaining  accurate 
answers  to  this  question. 

Among  142  families,  134  had  vermin,  etc.,  as  follows :  — 

Houses. 

Flies  were  present  in 113 

Mosquitoes  were  present  in 75 

Mice  (house)  were  present  in 63 

Rats  were  present  in 54 

Ants,  red  and  black,  were  present  in 35 

Roaches  were  present  in 35 

Bedbugs  were  present  in 31 

Spiders  were  present  in 28 

Mice  (field)  were  present  in 20 

Squirrels  were  present  in 8 

Biting  flies  were  present  in 3 

Grubs  and  caterpillars  were  present  in 3 

Fleas  were  present  in 2 

Brown-tail  moths  were  present  in 1 

Moles  were  present  in 1 

Paralysis  in  Domestic  Animals. 

The  occurrence  of  paralysis  among  domestic  animals  and  fowls  has 
been  found  to  coincide  with  outbreaks  of  the  disease  in  the  human  beings 
ir  some  instances  reported.  Inquiries  were,  therefore,  addressed  to  every 
veterinary  surgeon  and  every  animal  inspector  in  Massachusetts  as  to 
the  occurrence  of  such  paralysis  in  animals  in  1909.  The  reported  cases 
were  then  carefully  laid  off  on  a  map  of  the  State  and  the  relative  dis- 
tribution of  the  animal  cases  compared  with  that  of  the  human  cases. 
No  correspondence  was  found  to  exist,  so  that,  so  far  as  these  data  can 
be  depended  on,  no  obvious  connection  on  the  whole  existed  between  the 
two  classes  of  cases  in  Massachusetts  in  1909. 
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The  health  of  the  domestic  animals  in  the  142  families  is  shown  in 
the  table.  In  34  out  of  87  families  having  domestic  animals,  sickness, 
paralysis  or  death  occurred  in  these  animals  about  the  time  of  the  paraly- 
sis in  himian  beings. 

The  relation  of  this  disease  to  paralysis  in  domestic  animals  is,  how- 
ever, a  matter  requiring  much  more  extensive  investigation  and  is  at 
present  wholly  unknown. 

Data  as  to  Domestic  Animals. 

Families. 

No  animal  of  any  kind  in 55 

Animals  in 87 


142 


(a)  22  homes  had  28  dogs  without  sickness. 
53  homes  had  7^  cats  without  sickness. 
11  homes  had  760  hens  without  sickness. 

9  homes  had  17  birds  without  sickness. 
7  homes  had  11  horses  without  sickness. 
1  home  had  20  cows  without  sickness. 
1  home  had  3  pigs  without  sickness. 
1  home  had  1  lamb  without  sickness. 

(b)  3  homes  had  3  dogs  with  sickness. 
10  homes  had  10  cats  with  sickness. 

4  homes  had  6  hens  with  sickness. 
1  home  bad  1  bird  with  sickness. 

(c)  2  homes  had  2  cats  with  paralysis. 

3  homes  had  4  hens  with  paralysis. 
1  home  bad  1  dog  with  paralysis. 

{d)    4  homes  had  deaths  in  5  cats. 

4  homes  had  deaths  in  4  hens. 
1  home  bad  deaths  in  2  rats. 
1  home  had  death  in  1  dog. 

18  homes  had  illness  in  20  animals. 
6  homes  had  paralysis  in  7  animals. 
10  homes  had  deaths  in  12  animals. 

Total,  34  homes  had  illness,  paralysis  or  deaths  in  39  animals.^ 

1  The  foUowing  letter,  which  reached  the  Board  through  the  State  Board  of  Health  of  Minneaota, 
is  of  possible  interest  in  this  connection :  — 

"  In  my  veterinary  practice  during  the  past  five  or  six  years  I  haye  found  a  disease  appearing 
among  one  and  two  year  old  colts  that  shows  a  line  of  symptoms  corresponding  very  closely  to 
anterior  poliomyelitis  of  children.  I  haye  had  from  0  to  10  cases  a  year  dnzing  this  time,  the  cases 
always  occurring  during  the  summer  months,  and  the  majority  of  them  during  the  month  of  Au- 
gust. The  affected  colts  are  usually  found  in  the  pasture,  unable  to  stand.  The  owner  sometimes 
will  notice  an  unsteady  gait  for  twenty-four  hours  liefore  entire  loss  of  motion  occurs.  At  first 
these  colts  have  a  rise  of  temperature  ranging  from  106°  to  104<=>  F.;  pulse  and  respiration  aocel- 
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Belatiok  to  Babies. 

The  relation  of  the  disease  to  rabies  was  investigated^  and  in  3  of  the 
towns  carefully  studied  epidemics  had  occurred  in  the  past,  but  no  out- 
break of  rabies  in  1909  had  any  relation  to  these  150  cases  of  paralysis, 
and  no  one  of  the  150  paralyzed  children  had  in  the  past  received  the 
Pasteur  treatment. 

COMMUNICABILITY. 

With  regard  to  evidences  of  communicability  in  our  series  of  cases, 
it  seems  proper  that  in  so  important  a  matter  our  conclusions  should 
only  be  presented  after  a  very  careful  study  of  all  the  facts. 

We  have  had  instances  of  direct  contagion  from  child  to  child,  with 
an  incubation  period  of  one  to  fourteen  days.  We  have  had  a  number 
of  instances  of  what  appeared  to  be  indirect  contagion  by  a  healthy  car- 
rier, and  finally  we  have  had  11  instances  in  the  150  cases  where  the  dis- 
ease followed  intimate  contact  with  persons  with  old  infantile  paralysis, 
often  of  many  years'  standing.  The  latter  cases  seemed  to  be  unworthy 
of  mention  in  a  serious  report,  but  after  consultation  with  our  advisory 
board  it  seemed  worth  while  to  allude  to  the  matter  for  what  it  is  worth ; 
e.g.,  a  child  of  two  and  one-half  was  not,  so  far  as  known,  in  direct  or 
indirect  contact  with  any  acute  case,  but  was,  previous  to  his  attack, 
daily  fondled  and  cared  for  by  a  girl  of  fourteen,  paralyzed  twelve  years 
previously.  On  Aug.  14,  1909,  he  developed  the  disease.  The  Board 
would  not  vrish  to  be  understood  as  advocating  the  view  that  chronic 
cases  were  sources  of  infection,  but  the  frequency  of  such  histories  makes 
it  proper  to  mention  the  matter  as  one  worthy  of  following  up,  although 
the  general  history  of  other  diseases  caused  by  a  filterable  virus  would 
make  it  seem  unlikely. 

Instances  of  what  would  appear  to  have  been  contagion  occurred  in 
35  out  of  150  cases.    They  may  be  analyzed  as  follows :  — 


ented;  animal  sweats  profnaely ;  appetite  remains  ftiirly  good,  but  there  is  some  trouble  noticed 
in  swaUowIng,  especially  water;  slight  derangement  of  the  bowels,  tending  toward  constipation ; 
more  or  less  tympanitis  present;  retention  of  nrine,— for  a  few  hours  at  least;  head  drawn  back 
so  the  end  of  the  nose  tends  to  assume  a  position  somewhat  on  a  line  with  the  neck.  The  death 
loss  is  less  than  10  per  cent.,  but  in  those  that  do  recover  the  market  value  Is  depreciated  to  a 
Tery  great  extent  because  of  the  faulty  gait  the  animal  assumes  after  an  attack  of  this  disease, 
due  to  atrophy  and  contraction  of  certain  muscles,  or  certain  groups  of  muscles.  It  seems  that 
the  flexor  muscles  of  the  limbs  especially  are  more  often  affected  than  the  extensor,  and  in  almost 
all  the  cases  some  of  these  deformities  are  likely  to  remain  permanent.  The  flexors  of  the  limbs 
are  liable  to  contract  and  cause  volar 'flexion  of  the  fetlock.  The  elevators  of  the  head  are  also 
likely  to  become  affected,  so  as  to  cause  the  head  to  have  a  poky  appearance;  that  Is,  It  is  carried 
out  from  the  body. 

**  After  one  of  these  attacks  the  colt  will  remain  down  from  one  to  three  weeks,  and  will  then 
continue  to  improve  for  a  period  of  one  year,  but  seldom,  if  ever,  makes  a  complete  recovery. 

Db.  C.  S.  Shork. 

Lake  Citt,  Miwnssota.'* 
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Instances  of  Contagiousness. 

Cases. 
Certain  direct  contact  with  acute  case, 14 

Certain  direct  contact  with  abortive  case, 1 

Certain  direct  contact  with  chronic  case, 14 

Certain  direct  contact  with  both  acute  and  chronic  cases,          ...  2 

Certain  indirect  contact  with  acute  case  by  third  person, ....  4 

35 

The  contact  was  so  intimate  between  the  cases,  and  so  constant,  that 
there  is  no  certain  means  of  determining  the  day  of  the  ilhiess  on  which 
the  sick  child  gave  the  disease  to  the  other,  or,  in  other  words,  the  period 
of  incubation  in  the  recipient. 

Families  with  more  than  One  Case. 

Cases. 

134  families  with 1 

7  families  with 2 

1  family  with 3 
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Cases  among  the  Acquaintances  of  Patient. 

(a)  In  22  instances  there  occurred  1  other  acute  case,  either  shortly 
before  or  after. 

(b)  In  2  instances  there  were  2  acute  cases  each  among  acquaintances. 
{c)  In  2  instances,  4  acute  cases  each. 

{d)  And  in  1  instance  there  were  6  acute  cases. 

(e)  In  13  instances  there  was  1  chronic  case  each  among  the  acquaint- 
ances of  patient. 

It  is  not  demonstrated  that  contact  necessarily  took  place  between 
these  individuals. 

As  bearing  on  the  question  of  contagion,  the  places  to  which  visits 
were  made  within  a  month  before  the  attack  was  investigated. 

Places  visited  by  Patient  before  Attack, 

(a)  No  history  of  visits  known,  42;  (b)  Eevere  Beach,  38;  (c)  City 
Point,  18;  (d)  Savin  Hill  Beach  (Dorchester),  15;  (e)  Boston,  12; 
(f)  Nantasket,  11;  (g)  Winthrop  Beach,  8;  (A)  Dorchester  Beach,  6; 
(t)  Gloucester,  6;  (;*)  Dewey  Beach  (Charlestown),  5;  (all  these  places 
were  known  to  be  infected  areas) ;  (Jk)  3  other  towns  were  visited  hy  4 
cases  each;  of  these  3  towns,  2  were  known  to  he  infected  areas;  (Z)  8 
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other  towns  were  visited  by  3  cases  each ;  of  these  8  towns,  7  were  known 
to  be  infected  areas;  (wi)  10  other  towns  were  visited  by  2  cases  each; 
of  these  10  towns,  7  were  known  to  be  infected  areas;  (n)  40  other  towns 
were  visited  by  1  case  each;  of  these  40  towns,  25  were  known  to  be 
infected  areas. 

InsiUutions  for  Children, 

It  was  suggested  by  the  advisory  committee  that  it  might  be  worth 
while  to  look  into  the  prevalence  of  the  disease  in  asylums,  etc.,  where 
healthy  children  lived  and  were  removed  from  the  ordinary  conditions 
of  street  life,  many  of  which  institutions  were  in  the  midst  of  infected 
districts.  Forty-five  such  institutions  were  investigated,  where  3,600 
young  children  lived.  Only  1  child  of  the  3,600  developed  the  disease, 
and  this  was  under  such  remarkable  conditions  that  the  case  may  be 
mentioned. 

E.  R.  (age  two  years  and  four  months)  entered  the  St.  Mary's  Infant  Asy- 
lum in  Dorchester  on  Aug.  28,  1908.  In  February,  1909,  the  child  had  measles 
and  was  taken  to  the  South  Department  of  the  Boston  City  Hospital.  No 
other  sickness  since  becoming  an  inmate  of  the  asylum. 

On  Sept.  30, 1909,  the  child  had  a  typical  attack  of  infantile  paralysis;  the 
diagnosis  was  made  by  the  attending  physician  and  confirmed  at  the  Children's 
HospitaL    Partial  paralysis  of  one  leg  still  persists. 

This  child  is  one  of  a  dass  of  walking  children  in  the  institution,  numbering 
in  all  40.  At  the  time  of  his  illness,  2  or  possibly  3  other  children  suffered 
from  slight  vomiting  and  diarrhoea.    Nothing  else  remarkable. 

This  child  lived  as  regular  institution  children  do,  playing  with  his  40  com- 
panions on  one  floor  and  one  porch. 

The  child  never  left  the  institution  after  he  entered  save  to  go  to  the  City 
Hospital  at  the  time  of  the  attack  of  measles,  several  months  before.  No  one 
had  visited  the  child  or  sent  food,  toys,  etc.,  for  several  months  before 
onset. 

During  the  month  of  September  only  6  new  children  were  admitted  to  that 
part  of  the  asylum.    None  of  these  had  illness  of  any  sort 

The  child,  at  the  time  of  onset,  showed  no  marks  or  bites  or  wounds. 
His  diet  was  that  usually  given  in  an  asylum  for  children,  viz.,  mashed  pota- 
toes, meat  juices,  soups,  bread  and  milk,  oatmeal,  and,  very  rarely,  fruit.  The 
children  sleep  16  Id  a  room,  and  all  eat  in  the  same  dining  hall. 

The  child  was  not  isolated  during  his  illness  and  no  other  cases  occurred. 

Conditions,  General  and  Special,  preceding  the  Attack. 

The  general  and  individual  conditions  preceding  the  attack  are  shown 
in  certain  matters  in  the  following  tables:  — 
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Swimming  or  Wading, 

The  frequency  with  which  swimmiiig  or  wading  was  mentioned  as 
an  antecedent  in  previous  years  attracted  our  attention  and  was  em- 
bodied in  a  question  on  our  blank.  Nearly  hall  of  the  cases  had  been 
swimming  or  wading  in  water  contaminated  by  sewage  shortly  before 
the  onset  of  the  disease. 

Out  of  150  cases^  62  were  swimming  or  wading  just  before  onset- 
Water  was  contaminated  by  sewage  in 54  instances. 

Water  was  contaminated  more  or  less  in 8  instances. 

62 
No  history  of  swimming  or  wading  in 88  instances. 

150 
Exposure  io  Heaty  Cold  or  Dampness  preceding  the  Attack, 

Cases. 

To  heat, 39 

To  cold, 25 

To  dampness, 36 

Not  exposed, 50 

150 

Accident,  Fall  or  Overexertion  preceding  Attack, 

107  cases  had  no  such  history. 
34  cases  had  history  of  fall. 
9  cases  had  history  of  overexertion. 

150 
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Diseases  prevalent  in  Town  at  Time  of  Occurrence  of  Infantile  Paralysis. 

Familiee. 

Not  known, 103 

La  grippe, 5 

Measles, 7 

Whooping  cough, 4 

Digestive  troubles,     .      * 8 

Rheumatism, 3 

Mumps, 2 

Scarlet  fever, 2 

Malaria, 2 

Tonsilitis, 2 

Coryza, 1 

Chickenpoz, 1 

Typhoid, 1 

Diphtheria, 1 


142 
Diet. 

General  (45  had  limited  or  modified  diets), 105 

(a)  Raw  cow^s  milk, 120 

(h)  Condensed  milk, 14 

(c)  Breast  milk  and  other  food, 14 

{d)  Breast  milk  alone, - 

Fish, 80 

Fruit, 100 

Berries,      .............  89 

Meat, 90 

Canned  goods:  (a)  fruits;  {b)  vegetables;  (c)  or  fish,    ....  82 

Cereals, 15 

Bread  and  butter,      .        , 23 

Vegetables, 90 

Stews  and  soups, 11 

Eggs, 14 

Tea,  2;  cocoa,  3;  coffee,  1, 6 

Malted  milk, 2 

lee  cream, 8 

Predlgested  and  beef  juices, 4 

Candy, 2 

Bananas, 6 

Articles  of  diet  are  said  to  have  been  taken  by  the  affected  children, 
as  shown  in  the  accompanying  table.     As  many  of  the  cases  partook 
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of  several  kinds  of  food,  the  total  is  much  in  excess  of  the  total  number 
of  cases. 

It  is  important  to  note  that  no  child  living  on  breast  milk  alone  in  the 
150  cases  carefully  studied  was  aflfected  by  the  disease. 

Data  08  to  School  Attendance. 

Cases. 

School  was  not  attended  by 115 

School  was  attended  by 35  ^ 

150 
Of  the  35  cases  attending  school:  — 

Cases. 

Edward  Everett,  Dorchester,  was  attended  by 3 

Winthrop  Primary  (including  center)  was  attended  by  .                         .  4 

Concord  Street,  Boston,  was  attended  by 2 

Savin  Hill  School  was  attended  by 2 

Each  at  a  different  school, 22 

School  unknown, 2 

35 

Possibly  favoring  Conditions  preceding  or  attending  Infection. 

Insect  bites  or  stings,  35 ;  wounds,  13 ;  sore  throat,  42 ;  diarrhoea,  35 ; 
otitis  media,  2;  coryza,  4;  measles,  1;  pin  worm,  1;  bronchitis,  1. 

Ninety-three  had  one  or  more  of  the  above  possible  sources  of  infec- 
tion; 57  had  no  such  history.    Total,  150  cases. 

Incidence  op  the  Disease. 

Sex.  —  Three  hundred  and  sixty-three  males  and  263  females  were 
affected. 

Age.  —  By  the  figures  it  is  seen  that  the  incidence  is  greatest  between 
the  ages  of  two  and  three.  After  ten  years  of  age  the  chart  deals  only 
with  ten-year  periods  and  the  average  number  of  cases  per  year  only  is 
represented. 

In  the  chart  of  age  periods  it  is  shown  that  only  7  per  cent,  of  the 
cases  occur  in  the  first  year  of  life,  but  71  per  cent,  of  cases  occur  in 
the  first  five  years  and  87  per  cent,  of  cases  in  the  first  ten  years. 

1  School  attendance,  was  not,  however,  neceeaarlly^  continoous  ap  to  the  time  of  the  attack. 
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By  Ages, 


1 ^-    . 

;                                                                                 1 

Age. 
3  Greeks, 

Gmm. 

A 

»•• 

CMei. 

1 

30  years,  . 

i       15 

2  months, 

2 

11  years,  . 

6 

3  months. 

1 

12  years,  . 

9 

4  months, 

1 

18  years,  . 

4 

6  months. 

2 

14  years,  . 

11 

6  months, 

2 

16  years,  . 

2 

7  months, 

2 

16  years,  . 

3 

8  months. 

6 

17  years,  . 

2 

9  months. 

3 

18  years,  . 

1 

10  months, 

3 

19  years,  . 

7 

11  months. 

6 

20  years,  . 

2 

12  months. 

16 

21  years,  . 

4 

13  months, 

6 

22  years,  . 

6 

14  months, 

11 

1  23  years,  . 

3 

10  months, 

.H 

25  years,  . 

3 

16  months, 

12 

27  years,  . 

1 

17  months, 

6 

28  years,  . 

1 

18  months. 

22 

29  years,  . 

2 

19  months. 

6 

30  years.  . 

2 

20  months. 

12 

33  years,  . 

2 

21  months, 

12 

34  years,  . 

1 

32  months. 

0 

35  years,  . 

2 

2  years,     . 

121 

40  years,  . 

2 

3  years,    . 

90 

41  years.  . 

1 

4  years. 

60 

62  years.  . 

1 

6  years,    . 

32 

72  years,  . 

1 

6  years,     . 

ai 

Not  stated, 

13 

7  years. 

SO 

8  years. 

9 

628 

9yearff, 

13 

1 

By  Age  Periods, 


Boston. 


From  hirth  to  12  months,  inclnsive, 

1  year  old, 

2  years  old, 

3  years  old, 

4  years  old,  ..... 

5  years  old, 


6  to  10  years,  inolnsiye. 


11  to  20  years,  inolnslve, 


21  to  30  years,  incltuive, 
31  to  72  years,  inclusive. 
Not  stated,     . 


44 

93 
121 
90 
60 
32 


440 
96 


538 
46 


684 
21 
10 
13 


628 


Per  Cent. 


7.15 


71.54 
87.48 
94.96 


New  Tork.i 


62 

221 

180 

106 

63 

28 


47 
19 


2 

1 

23 


752 


1  For  pnrposes  of  comparison  the  New  York  figures  are  incladed. 
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Mortality. 

The  average  total  death-rate  in  628  cases  was  8  per  cent.  The  mor- 
tality was  greatest  over  ten  years  of  age,  reaching  20  per  cent,  in  that 
period.  Under  one  year  the  mortality  was  also  high  — 16  per  cent.; 
between  the  ages  of  one  and  ten  being  lowest  —  4  per  cent. 


Mortality  by  Age. 


Under  1  year 
1  to  10  years, 
Over  10  years, 
Not  stated, 


Total, 

Average  mortality, 


MortalHy 
(Per  C«nt.). 


Early  Symptoms. 

Cases,  150.    Cases  not  stated,  3. 

Symptoms  reported  in  147  cases:  fever,  132;  pain,  110;  tenderness, 
108;  vomiting,  67;  constipation,  72;  retraction  of  head,  60;  diarrhoea, 
38;  headache,  33;  delirium,  15;  anorexia,  15;  irritability,  24;  stnpor 
and  restlessness,  14;  malaria,  9;  nausea,  18;  convulsions,  4;  twitchings, 
3;  cough,  8;  dyspnea,  4;  sore  throat,  8;  numbness,  3;  chills,  2;  weak- 
ness, 1 ;  coma,  2 ;  abdominal  distention,  7 ;  pain  in  abdomen,  1 ;  jaundice, 
1;  vertigo,  2;  double  vision,  2;  diflBculty  or  inability  to  swallow,  4; 
diflSculty  in  articulation,  2;  gastro-intestinal  upset,  2;  diaphragmatic 
breathing,  1;  coryza,  1. 

Six  cases  had  skin  eruptions;  1,  measles  and  mumps;  1,  whooping 
cough;  1,  malaria. 


Details  of  Digestive  Disiurhances  connected  with  Attack. 

Caaes. 

(a)  Not  stated, 9 

(6)  Having  no  digestive  disturbance, 15 

(c)  With  digestive  disturbance,  tabulated  as  follows :  — 
(1)     Preceding  attack:  — 

Indigestion  or  stomach  "upset," 4 

Nausea  and  vomiting, 37 

Constipation, 31 

Colic, 2 

Diarrhoea^ 12 

Mucus  in  stools, 2 
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(2)  Accompanying  attack :  —  Casea. 

Indigestion  (indefinite) , .  3 

Nausea  and  vomiting, 51 

Constipation, 55 

Colic, 8 

DiarrhcBa, 24 

Mucus  in  stools, 1 

(3)  Following  attack:  — 

Nausea  and  vomiting, 4 

Constipation, 37 

Colic, 2 

Diarrhoea, 10 

Mucus  in  stools, 2 

Disturbances  of  Intestines  during  Attack. 

No  disturbance  in 53 

Constipation, 63 

Diarrhoea,  . .22 

Involuntary  defecation, 4 

Constipation,  later  diarrhoea, 4 

Diarrhoea,  later  constipation, 4 


150 
Disturbances  of  Bladder  during  AttacJc, 

Cases 

No  disturbance, 114 

Retention, 23 

Frequent  micturition, 3 

Incontinence, 9 

Retention,  later  incontinence, 1 


150 
Pain  and  Tenderness. 

Tlie  frequency  of  pain  and  tenderness,  sometimes  local,  sometimes 
pretty  general,  is  not  sufficiently  regarded  as  an  early  and  persistent 
symptom.  The  accompanying  table  is  presented  to  emphasize  the  point 
that  it  occurred  in  420  and  was  absent  only  in  82  out  of  502  cases  in 
which  its  presence  or  absence  was  noted :  — 

Cases. 
Pain  or  tenderness  was  present  in 420 

Pain  or  tenderness  was  absent  in -   .        .        .82 

Pain  or  tenderness  not  stated  in 126 

628 
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The  pain  or  tenderness  lasted :  — 

Caaes. 

No  pain, 82 

One  day  or  less, 7 

Two  days, 16 

Three  days, 22 

Four  days, 11 

Five  days, 10 

Six  da3rs, 3 

A  few  days, 13 

One  week, , 47 

One  to  two  weeks, 75 

Two  to  three  weeks, 36 

Three  to  four  weeks, 26 

One  to  two  months, 28 

Two  to  three  months, 5 

Several  months, 3 

Until  death, 11 

Present  when  report  was  made, 107 

Not  stafed, 126 


628 


Appearance  of  Paralysis  in  Days  after  Onset  of  Fever. 

CaseB. 

Same  day, 30 

One  day, 36 

Two  days, 27 

Three  days, 23 

Four  days, 14 

Five  days, 7 

Six  days, 5 

Seven  days, 1 

Eight  days, 1 

Eleven  days, 1 

Twelve  days, 1 

Fourteen  days, 2 

Sixteen  days, 1 

Not  known,  fatal, 1 


150 
Distribution  of  Paralysis. 

The  distribution  of  the  paralysis  is  shown  in  the  table.  It  is  inter- 
esting to  note  that  when  one  arm  and  leg  are  paralyzed  a  hemiplegia 
distribution  is  more  common  than  a  crossed  paraljrsis,  and  the  frequency 
of  facial  paralysis  is  worthy  of  note. 
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Cases. 

One  leg  only, 192 

Both  l^s  only, .  151 

One  arm  only, 32 

Both  arms  only, 11 

One  arm  and  leg,  same  side, 57 

One  arm  and  legy  opposite  sides, 17 

Both  legs  and  one  arm, 38 

Both  arms  and  one  leg, 6 

Both  arms  and  both  legs, 82 

Not  stated, 12 

Back, 83 

Abdomen, 37 

Face, 8 

Right  face, 16 

Left  face, 10 

Prognosis. 

Recovery  Rate  in  628  Cases, 

In  answer  to  the  question,  "Has  paralysis  entirely  disappeared?'* 
the  replies  were  as  follows :  — 

Cases. 

Yes  (10.8  per  cent.), .62 

No, 404 

Partially, 61 

Death, 51 

Not  stated, 50 


628 


This  table  is  intended  to  emphasize  the  fact  that  what  appears  to  be 
recovery  in  the  eyes  of  the  family  physician  occurs  more  frequently  than 
is  generally  supposed,  10  per  cent,  of  such  cases  being  reported.  This 
led  to  a  closer  investigation  of  the  recoveries  in  the  150  cases  carefully 
investigated,  and  it  was  reported  by  the  investigators  that  25  of  these 
(16.7  per  cent.)  had  wholly  recovered.  This  report  was  not  accepted 
and  the  investigators  were  sent  again  to  these  children,  and  each  child 
was  stripped  naked  and  the  separate  movements  of  ankle,  knee,  hip,  spine, 
abdomen  and  arms  were  separately  tested.  From  this  careful  examina- 
tion it  is  sure  that  25  children  out  of  150  have  recovered  since  the  dis- 
ease in  1909.    The  following  tables  deal  only  with  these  25  cases. 
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Age  of  25  Recovered  Cases, 

So  far  as  one  may  generalize  from  these  few  cases,  it  would  seem  that 
the  average  age  of  the  children  was  higher  than  in  the  cases  in  general. 


Age. 

Caaea. 

1 

A«e. 

Caaei. 

lyear, 

2  years, 

3  years, 

4  years, 

5  years, 

6  years 

7  years, 

3 

1 

5        ! 

0 

2 

4 
1 

1 
1 

9  years 

10  years, 

14  years, 

21  years, 

1 
1 
1 

1 

25 

Onset. 

The  character  of  the  onset  was  mild  in  6,  moderate  in  17  and  severe 
in  2. 

Evidence  of  Paralysis. 

The  presence  of  paralysis  in  the  beginning  is  vouched  for  by  the  at- 
tending physician  in  23  cases  and  by  the  family  in  2,  and  the  distribu- 
tion of  paralysis  was  on  the  whole  fairly  extensive,  as  shown  by  the 
table. 

Extent  of  Paralysis  in  25  Recovered  Cases. 

Cases. 

One  thigh  and  leg, 4 

Both  thighs  and  legs, S 

Both  thighs, 1 

One  leg, 2 

One  arm, 

One  leg,  arm  and  back, 

One  leg  and  back, 

One  thigh,  leg,  arm  and  forearm, 

One  arm,  forearm  and  cervical  region, 

Cervical  region, 

Indefinite  staggering  gait, 


25 

The  extent  of  the  paralysis,  therefore,  did  not  differ  essentially  from 
that  of  the  whole  group  presented  above. 
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Duration  of  Paralysia  in  26  Recovered  Cases. 


Time. 

1 
Caaes. 

Time. 

CMei. 

3  dajTSf 

1  week, 

2  weeks, 

3  weeks, 

4  weeks, 

2 
3 
8 
2 
3 

8  weeks, 
12  weeks, 

«                 •                 •                 • 
•                 •                 •                 • 

8 

4 

25 

Tenderness  in  Recovered  Children. 

It  was  thought  that  such  cases  being  slighter  might  show  less  tender- 
Dcss  in  the  acute  stage^  but  the  tenderness  was  about  as  frequent  as  in 
the  severer  cases. 

Pain  or  tenderness  in  the  acute  attack  existed  in  19  out  of  26  recov- 
ered cases. 


Duration  of  Tendemeia. 


2  days, 

3  days, 
7  days, 

10  days, 
2  weeks. 


Cues. 


1 
1 
6 
1 
2 


3  weeks, 

4  weeks, 
6  weeks, 
8  weeks, 

12  weeks, 


CMea. 


1 
3 
1 
2 
1 


The  statement  may,  therefore,  be  made  that  in  the  whole  group  of 
628  cases,  10.8  per  cent,  were  reported  as  wholly  recovered;  that  in  the 
smaller  group  of  150  cases,  16.7  per  cent,  are  known  to  have  recovered; 
and  that  a  study  of  character  of  onset,  distribution  and  tenderness  in 
these  cases  gives  no  means  of  distinguishing  them  from  other  cases  at 
the  time  of  the  attack. 

Prevention. 

In  the  matter  of  prevention  of  the  disease  in  Massachusetts,  in  No- 
vember, 1909,  it  was  made  one  of  the  notifiable  diseases,  like  scarlet 
fever,  etc.  In  a  recent  circular  addressed  to  physicians  it  has  been  ad- 
vised by  the  Board  that  such  cases  should  be  quarantined,  and  that  urine, 
stools  and  sputum  should  be  disinfected,  and  we  have  called  attention 
to  the  existence  of  abortive  cases  as  probable  sources  of  contagion.* 

1  In  a  recent  commonication,  Flexner  and  Lewie  report  that  a  1  per  cent,  solation  of  peroxide 
of  hjdroffen  in  perhydrol  has  been  found  to  destroy  the  virns.  In  view  of  their  belief  that  the  en. 
trance  of  tbe  yirns  is  probably  by  the  respiratory  tract,  the  use  of  a  nasal  douche  of  this  character 
would  seem  advlBable. 
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CONCLUSIONS. 

These  data  are  presented  as  a  report  of  progress  in  an  investigation 
which  will  be  continued,  and  no  conclusions  are  drawn  from  them. 

That  the  effort  of  the  State  Board  meets  with  general  approval  is 
shown  by  the  fact  that  the  following  resolution  was  adopted  in  Wash- 
ington, on  May  5,  1910,  by  the  American  Orthopedic  ^Association  and 
the  American  Pediatric  Society:  — 

It  having  been  shown  by  recent  epidemics,  and  investigations  connected  with 
the  same,  that  epidemic  infantile  spinal  paralysis  is  an  infections,  commmu- 
cable  disease  which  has  a  mortality  of  from  5  per  cent,  to  20  per  cent.,  and 
that  75  per  cent,  or  more  of  the  patients  surviving  are  permanently  crippled, 
State  Boards  of  Health  and  other  health  authorities  are  urged  to  adopt  the 
same  or  similar  measures  as  already  adopted  and  enforced  in  Massachusetts 
for  ascertaining  the  modes  of  origin  and  manner  of  distribution  of  the  disease, 
with  a  view  to  controlHng  and  limiting  the  spread  of  so  serious  an  affection. 

What  the  course  of  the  disease  may  be  in  1910  in  Massachusetts  can- 
not be  predicted.  It  would  be  expected  from  the  history  of  the  disease 
that  a  year  of  comparative  immunity  in  the  State  as  a  whole  would 
follow  the  great  prevalence  of  the  disease  in  1909,  and  it  is,  therefore, 
disappointing  to  find  22  cases  reported  in  the  first  five  months  of  1910, 
as  against  15  cases  for  the  same  five  months  in  1909.  Whether  this 
means  merely  an  increased  attention  on  the  part  of  the  profession,  or 
a  really  increased  prevalence  of  the  disease,  time  alone  will  show. 

The  object  of  the  inquiry  in  1910  will  be  twofold. 

First,  the  formulation  and  classification  of  early  symptoms  and  types 
of  the  disease,  with  especial  reference  to  early  diagnosis;  and,  second, 
a  study  of  the  conditions  under  which  contagion  seems  to  occur,  with 
a  continued  search  as  to  the  mode  of  entry  of  the  virus  into  the  body. 

The  medical  profession  must  remember  that  the  Board  of  Health  acta 
only  as  the  agent  of  the  profession  in  assembling  the  data  provided  by 
them,  and  depends  on  them  for  the  same  willing  co-operation  that  it 
has  met  and  is  profoundly  grateful  for  in  the  past. 

The  report  for  1910  will  be  what  the  profession  makes  it,  and  the 
Board  is  anxious  not  only  for  the  prompt  and  full  report  of  typical  cases, 
but  also  for  notification  of  suspicious  and  atypical  cases,  which  are  pos- 
sibly of  the  abortive  type  and  a  most  important  link  in  the  chain  of 
evidence. 
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INFANTILE    PARALYSIS   AS    OBSERVED    IN    HEALTH    DISTRICT 

No.   16  DURING  1909.^ 

During  1909  tliere  were  82  cases  of  anterior  poliomyelitiB  in  District 
No.  15  (Berkshire  County),  2  cases  on  the  eastern  border  of  the  district, 
in  Plainfield,  and  2  over  the  line  in  New  York  State,  in  Austerlitz,  mak- 
ing a  total  of  86  cases  included  in  this  report. 

Appearance  of  Cases. 

January  and  February  were  the  only  months  in  the  year  when  there 
were  no  cases.  Sixty-eight  cases,  over  79  per  cent.,  occurred  during 
August,  September  and  October. 

Location  op  Cases. 

With  the  exception  of  2  cases  in  Plainfield,  1  in  Savoy,  1  in  Richmond 
and  2  in  Austerlitz,  6  in  all,  the  remaining  80  cases  were  in  the  central 
part  of  the  couniy,  running  north  and  south,  following  for  the  most  part 
ver}'  closely  the  course  of  the  streams,  along  which  lie  also  the  principal 
means  of  communication,  including  highways,  electric  railways  and  steam 
cars. 


>  Lyman  A.  .Jones,  M.D.,  State  Inspector  of  Health. 
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Cases  by  Towns. 


City  or  Town. 


Adams,     . 

Glarksbnrg, 

Egremont, 

Great  Barrington, 

Lee,  . 

Lenox, 

North  Adams, . 

Pittsfleld, 

Richmond, 

Savoy, 

Sheffield, 

Stookbridge,     . 

Plainfleld, 

Austerlitz,  NY., 


12,648 

1,200 

721 

6,162 

4,000 

3.068 

23,000 

80,000 

600 

649 

1,728 

2,022 

382 


19 
1 
1 

19 
2 
7 

11 

17 
1 
1 
1 
2 
2 
2 


Appearance  of  Cases  Chronologically. 

A  table  giving  the  occurrence  of  cases  in  chronological  order  shows 
that  cases  appeared  impartially  through  the  central  portion  of  the  county 
all  through  the  season^  except  that  in  Great  Barrington  there  were  19 
cases,  all  of  which  appeared  between  September  3  and  October  7,  in- 
clusive. 

The  number  of  cases  in  the  family,  and  the  day  of  illness  upon  which 
the  paralysis  appeared,  are  given  below. 


Number  of  Cases  in  a  Family. 


Families. 

Cases. 

1 

One  case,  ....... 

72 

7 

72 

Two  cases, 

•                  •                 • 

14 

79 

86 

A  ppearance 

of   Paraly 

sis. 

Day  of  Diaeaae. 

Number  of  Cases. 

Day 

Eighth,     . 
Ninth, 
Fourteen  tfa 
Not  stated. 

of  Disease. 

'  Number  of  Caaea. 

First,  . 

Second, 

Third, 

Fourth, 

Fifth 

8 
16 
14 

17 
6 

4 

3            ! 

... 
1         .         .         • 

.,        .         «          . 
•         .         . 

4 

2 

2 

11 

Sixth, 
Seventh,     . 

86 
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Possibility  of  the  Disease  being  spread  by  Physicians. 

The  86  cases  were  seen  or  attended  by  40  physicians,  the  number  of 
cases  to  each  physician  being  as  follows :  -— 

22  physicians  attended  1  case  each. 
8  physicians  attended  2  cases  each. 
5  physicians  attended  3  cases  each. 
2  physicians  attended  5  cases  each. 
1  physician  attended  6  cases. 
1  physician  attended  7  cases. 
1  physician  attended  10  cases. 

In  no  instance  was  any  evidence  discovered  to  suggest  that  the  disease 
had  been  brought  into  a  home  or  transferred  elsewhere  by  the  physician 
in  attendance.    Nor  were  there  any  cases  in  physicians*  families. 

There  were  6  fatal  cases.  There  were  4  abortive  cases  (59,  62,  69  and 
79),  while  2  other  possible  abortive  cases,  not  included  in  the  summary, 
are  mentioned  in  connection  with  cases  1  and  18. 

Aside  from  the  instances  where  a  second  case  in  a  family  developed  at 
an  interval  of  from  three  to  fifteen  days  after  the  initial  case,  and  where 
the  primary  case  may  possibly  be  regarded  as  the  source  of  infection; 
and  aside  from  two  instances  to  be  mentioned,  there  is  very  little  evidence 
pointing  toward  the  active  contagiousness  of  the  disease  in  Berkshire 
County  in  1909. 

WTiile  in  many  places  facts  have  accumulated  indicating  that  in  some 
localities,  at  some  times,  the  disease  is  readily  communicated  from  one 
person  to  another,  and  that  it  may  perchance  be  carried  by  a  third  person, 
this  series  of  cases,  as  well  ad  the  series  in  Western  Massachusetts  in  1908, 
studied  by  Emerson,  leads  to  the  conclusion  that  the  contagiousness  of 
the  disease  varies  greatly  in  different  groups  of  cases,  even  though  the 
various  groups  in  a  given  locality  occur  at  the  same  period  and  are  situ- 
ated comparatively  near  each  other. 

For  example,  the  cases  in  the  North  Adams  group  afford  no  known 
points  of  contact  with  each  other.  The  same  is  largely  true  for  the  cases 
m  the  Pittsfield  group. 

The  two  instances  particularly  suggestive  of  contagion  are  given  in 
detail  in  the  summaries  for  Adams  and  Great  Barrington  {q.  v.). 

In  the  former,  two  children,  giving  a  positive  history  of  close  personal 
contact  (kissing)  with  a  child  already  ill  with  the  disease,  promptly  de- 
veloped the  disease  themselves,  and  one  died. 

In  Great  Barrington,  out  of  19  cases  within  a  period  of  thirty-four 
days  13  were  associated  with  one  school,  5  pupils  themselves  contracting 
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the  disease^  the  remaining  cases  having  brothers^  sisters  or  other  relatives^ 
with  whom  they  came  in  close  contact^  in  attendance  at  the  school.  The  5 
cases  in  pupils  of  the  school  were  confined  to  the  second^  third  and  fourth 
grades^  where  the  contact  might  readily  be  the  more  intimate  on  account 
of  the  younger  age  of  the  children  in  attendance. 

These  two  instances  are  of  especial  interest  because  of  the  possibility 
of  the  infection  entering  the  system  through  the  nasopharjmigeal  spaces. 

That  the  virulence  of  the  infection  varies  greatly  is  further  evidenced 
by  the  fact  that  in  most  instances  but  1  case  occurred  in  a  family, 
that  no  cases  occurred  among  the  friends  or  relatives  of  a  given  case,  and 
that,  too,  notwithstanding  the  most  intimate  contact,  such  as  occupying 
the  same  room,  sleeping  in  the  same  bed,  assisting  in  caring  for  or  enter- 
taining the  patient  by  brothers  and  sisters  or  neighboring  children,  and 
the  entire  absence  of  any  attempt  at  isolation  or  quarantine. 

If,  as  has  been  maintained  by  some,  every  case  is  to  be  traced  to  direct 
or  vague  indirect  contact  with  some  preceding  case,  it  becomes  exceed- 
ingly difficult  to  account  for  the  immunity  of  the  much  larger  number 
who  are  in  close  to  intimate  contact  with  the  patient 

A  map  of  the  cases  emphasizes  what  has  been  pointed  out  previously, 
that  with  a  half  dozen  exceptions  the  cases  are  located  in  the  valley,  close 
to  the  streams,  the  travelled  highways  and  the  steam  and  electric  railway 
lines. 

Under  the  circumstances  it  seems  reasonable  to  isolate  the  patient  ill 
with  acute  anterior  poliomyelitis  until  the  acute  stage  is  past,  and  to  urge 
physicians  and  families  to  be  suspicious  of  acute  attacks  of  disturbanoea 
of  digestion,  accompanied  by  fever  and  pain,  particularly  if  at  the  time 
there  are  other  cases  of  the  disease  known  in  the  community. 

Summary,  Noeth  Adams  and  Vicinity. 

In  North  Adams  in  March  occurred  a  sporadic  case,  the  first  of  the 
year.-  The  remaining  cases,  11  in  all,  occurred  in  May  (1  case),  Septem- 
ber 15  to  29  (4  cases),  and  October  4  to  20  (5  cases). 

One  case  taken  ill  March  2,  involving  eventually  the  whole  body,  was 
fatal  twelve  days  later  from  paralysis  of  respiration. 

In  each  instance  there  was  but  1  case  in  the  family,  unless  the  brother 
of  the  Clarksburg  case  (case  1),  taken  iU  two  days  later  with  fever, 
vomiting  and  general  achiness,  be  regarded  as  an  abortive  case. 

It  is  doubtful  if  the  sister  of  case  7,  ill  for  two  days  at  the  same  time 
with  fever,  is  to  be  considered  as  an  abortive  case. 
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Location. 

Two  cases  were  within  one-half  to  one-quarter  mile  of  the  North 
Branch  of  the  Hoosick  Siver,  while  10  were  close  to  or  comparatively 
near  the  Hoosick  Eiver  or  its  North  or  South  Branches. 

With  the  exception  of  case  7,  September  29,  cases  10  and  11,  October 
20,  which  were  comparatively  near  each  other,  the  cases  were  widely  scat- 
tered. 

So  far  as  school  attendance  was  concerned,  but  4  of  the  children 
attended  school  (cases  1,  6,  8  and  10),  and  no  2  cases  occurred  in  chil- 
dren attending  the  same  school ;  and  in  but  one  instance  (case  6,  taken 
ill  September  26,  and  case  9,  taken  ill  October  14)  were  other  children 
in  the  same  family  attending  the  same  school,  though  even  here  they 
were  in  different  grades. 

Ten  of  the  cases  were  attended  by  as  many  different  physicians.  One 
physician  had  2  cases  (case  1,  October  4,  case  8,  October  11),  but  he  did 
not  attend  the  second  family  until  called  to  see  the  child  already  ill. 

There  were  no  cases  in  physicians^  families,  though  in  four  of  them 
there  are  children. 

With  the  possible  exception  of  the  abortive  case  in  the  family  of  case 
1,  above  mentioned,  none  of  the  cases  appear  to  have  been  associated  with 
each  other  in  any  known  manner. 

In  this  connection,  however,  5  cases  (case  2A,  May ;  case  3,  August  13 ; 
case  4,  September  15;  case  5,  September  25;  case  11,  October  20)  are 
located  on  streets  through  which  electric  cars  run.  These  same  streets 
are  also  used  somewhat  by  touring  automobiles. 

•None  of  the  cases  are  near  railroad  stations,  and  but  3  (cases  2A,  3 
and  5)  are  at  all  near  the  railroad  tracks. 

Case  1. 

C.  R.,  six  years,  Clarksburg.  Dr.  F.  D.  Stafford,  North  Adams.  Ap- 
parently an  isolated  case.  Was  not  away  from  home  except  in  North  Adams 
several  times  during  the  week  beginning  September  6  (Old  Home  Week). 
After  complaining  of  being  tired  for  one  week,  taken  ill  October  4  with 
nervousness,  fever  (103°),  retraction  of  the  head  and  pain  in  the  legs.  On 
October  6,  paralysis  in  both  legs,  more  marked  in  the  left.  October  20, 
paralysis  still  present  in  the  left  leg. 

Five  other  children  in  the  family;  they  attend  school  in  Clarksburg. 

Abortive   Case. 

The  brother  Charles,  eight  years,  was  taken  ill  on  October  6,  after  eating 
ehoke  cherries,  as  his  brother  had  done,  with  fever,  vomiting,  nervousness 
and  general  achiness.    No  paralysis. 
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Case  2. 

T.  G.,  one  year,  329  River  Street.  Dr.  W.  F.  McGrath,  North  Adams. 
An  isolated  case.  Taken  ill  March  2  with  fever  and  dullness.  On  follow- 
ing day  the  fever  continued,  vomiting  and  convulsions  occurred,  though  the 
patient  appeared  better.  The  convulsions  were  repeated  later,  and  accord- 
ing to  the  physician  there  was  paralysis  of  the  whole  body,  especially  of  the 
muscles  of  the  chest  and  neck.  Fatal  on  March  14,  from  paralysis  of  respira- 
tion. 

One  other  child  in  the  family;  none  in  school. 

Case  2A. 

B.  R.,  23  West  Main  Street,  North  Adams.  Dr.  C.  W.  Wright,  North 
Adams,  first  saw  case;  later.  Dr.  J.  H.  A.  Matte.  Without  preliminary 
symptoms,  except  a  slight  cold  for  two  or  three  days,  patient  suddenly  felt 
that  the  left  side  of  the  face  was  stiff  and  queer,  and  on  the  following  day 
there  was  complete  paralysis  of  the  left  side  of  the  face.  This  was  probably 
in  May.  Though  the  condition  is  improved,  the  paralysis  is  still  well  marked 
(Feb.  19,  1910). 

Case  3. 

C.  C,  ten  months,  183  State  Street.  Dr.  J.  H.  A.  Matte,  North  Adams. 
Had  been  having  whooping  cough  during  the  preceding  five  weeks.  Taken 
ill  August  13,  at  which  time  the  whole  of  the  right  arm  was  found  paralyzed. 
September  21,  paralysis  still  present  from  the  shoulder  to  the  elbow. 

One  other  child  in  the  family;  none  in  school. 

Case  4. 

L.  R.,  three  years,  95  Beaver  Street.  Dr.  N.  M.  Crofts,  North  Adams. 
With  no  symptoms  preceding  except  a  three-days  cold,  taken  ill  on  Septem- 
ber 15  with  fever.  On  September  18,  paralysis  appeared  of  the  right  side 
of  the  face.    Still  present  December  16. 

Two  other  children  in  the  family;  none  in  school. 

A  sixteen-year-old  girl,  patient's  cousin  on  mother's  side,  had  paralysis 
at  fourteen  months  of  age,  and  is  still  unable  to  walk.  She  often  visits  this 
family. 

Case  5. 
E.  M.,  three  years,  1527  West  Main  Street,  Blackinton.  Dr.  J.  B.  Hull, 
Williamstown.  Early  in  August  fell  down  stairs.  No  apparent  injury.  A 
week  later  had  a  prolapse  of  the  rectum,  which  required  replacing  by  a 
physician.  During  the  last  half  of  August  was  in  Winchendon,  Mass.  At 
the  end  of  August,  on  her  return  from  Winchendon,  had  an  attack  of  bowel 
disturbance,  accompanied  with  fever,  vomiting  and  diarrhoea.  About  Sep- 
tember 25  became  feverish  (102°),  irritable,  restless,  with  pain  in  the  back 
and  legs,  followed  by  vomiting  and  diarrhoea.  About  October  1  paralysis 
appeared  in  both  legs.    Still  present,  especially  in  the  left  leg  (October  14). 
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One  other  child  in  the  family,  attending  Bladdnton  School,  grade  2. 
Query :  Did  this  case  really  begin  at  the  end  of  August,  and  were  the  later 
symptoms  in  September  a  recurrence  f 

Case  6, 

R.  T.,  one  year,  27  Harris  Street.  Dr.  M.  M.  Brown,  North  Adams. 
During  the  early  part  of  July  had  bowel  trouble  for  three  or  four  weeks. 
Taken  ill  with  fever  on  September  26,  and  on  following  day  the  right  arm 
was  paralyzed. 

Six  other  children  in  family;  1  attending  Veazie  School,  grade  2,  and-l 
attending  Johnson  School,  grade  5. 

Case  7. 

G.  P.,  nineteen  months,  60  Cliff  Street.  Dr.  W.  A.  Brosseau,  North 
Adams.  Previously  well.  Fever  on  September  29.  Very  little  pain.  Con- 
stipated.   On  October  2,  paralysis  in  right  leg. 

Five  other  children  in  the  family,  2  of  whom  attend  the  Notre  Dame 
School,  grades  2  and  5. 

At  the  time  this  child  was  taken  ill  a  sister  had  a  fever  for  two  days. 
No  other  symptoms.     It  seems  unlikely  that  this  was  an  abortive  case. 

Case  8, 

J.  M.,  seven  years,  57  Kemp  Avenue.  Dr.  F.  D.  Stafford,  North  Adams. 
Taken  ill  October  11,  with  fever,  headache,  vomiting  and  pain  back  of  eyes 
and  in  back  of  neck.    Paralysis  in  right  side  of  the  face  on  October  13. 

No  other  children  in  the  family.  The  patient  attends  Houghton  School, 
grade  3. 

Case  9. 

G.  M.,  two  years,  45  Williams  Street.  Dr.  0.  J.  Brown,  North  Adams. 
For  two  weeks  preceding,  fingers  and  eyes  seemed  sore.  On  October  14, 
fever,  vomited,  did  not  seem  to  gfee  well,  and  had  been  very  quiet  for  two 
days  before.  On  October  18  there  was  retention  of  the  urine,  and  paralysis 
of  both  arms  and  both  legs.    Could  not  hold  the  head  up. 

Three  other  children  in  household;  1  attends  the  Johnson  School,  grade  7, 
and  one  attends  the  Drury  School.  Four  cousins,  living  on  Loftus  Street, 
were  frequent  visitors  during  the  illness,  and  they  attend  the  Veazie  School, 
kindergarten  and  grade  1. 

Case  10, 

J.  M.,  six  years,  14  Montgomery  Street.  Dr.  J.  F.  C.  Forster,  North 
Adams.  Sent  home  from  school  on  October  19  on  account  of  a  headache. 
Nosebleed  that  evening  for  nearly  two  hours.  On  following  day  there 
was  slight  paralysis  of  the  left  side  of  the  face,  gradually  becoming  more 
pronounced  during  the  succeeding  two  days. 

Four  other  children  in  family.  Patient  returned  to  school  at  St.  Joseph's, 
grade  1,  on  October  22  or  23. 
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Case  11. 

R.  T.,  two  and  one  half  years,  132  Union  Street.  Dr.  A.  A.  Harper, 
North  Adams.  No  fever.  Illness  began  October  2Q  with  vomiting,  pain 
in  both  legs  and  in  the  right  arm.  Paralysis  on  same  date  in  both  leg's  and 
in  right  arm. 

Two  other  children  in  the  family;  none  in  school. 

Summary,  Adams  and  Vicinity. 

In  Adams  and  viciiiity  there  were  22  cases  (Adams  19,  Savoy  1,  Plain- 
field  2). 

Savoy  and  Plainfield  cases  are  included  in  this  group  because  Adams 
is  the  natural  trading  center  and  source  of  supplies. 

The  first  cases  in  Adams  were  3  which  occurred  at  the  end  of  the  month 
on  the  27th  and  the  29th  of  July.  On  August  3  occurred  the  case  in 
Savoy,  while  in  Adams  there  were  cases  on  the  8th,  20th  and  30th  of  the 
month.    In  Adams  there  were  cases  September  8,  18  (2)  and  26. 

Late  in  the  month,  September  22  and  29,  occurred  the  Plainfield  cases, 
both  in  the  same  family. 

In  October,  on  the  2d,  3d  and  2l8t,  occurred  further  cases  in  Adams. 
Between  November  2  and  5  (about)  there  were  3  cases,  and  the  last  were 
on  December  4  and  7,  both  in  the  same  family. 

Paralysis,  more  or  less  severe,  was  present  in  every  case  but  1  (case 
28). 

One  case,  taken  ill  on  July  29,  with  paralysis  of  both  legs  and  throat 
on  August  1,  was  fatal  on  August  3,  from  paralysis  of  respiration  (case 
13). 

In  three  instances  there  were  2  cases  in  the  same  family.  In  all  the 
remaining  instances  but  a  single  member  of  the  household  was  afiSicted. 

An  infant  of  nineteen  months  on  High  Street,  was  taken  ill  on  August 
20,  with  paralysis  of  the  right  leg  on  August  26  (case  18). 

On  August  31  a  two-year-old  baby  living  upstairs  in  the  same  house 
was  taken  with  fever,  diarrhoea  and  loss  of  appetite.  It  recovered  within 
a  few  days  without  further  symptoms.  There  had  been  some  communica- 
tion back  and  forth  between  the  two  families,  and  possibly  this  should 
be  regarded  as  an  abortive  case. 

All  of  the  Adams  cases  were  practically  in  the  valley  near  the  north 
and  south  center  of  the  town,  and  near  or  comparatively  near  the  South 
Branch  of  the  Hoosick  Eiver.  Those  farther  away  were  in  every  instance 
near  some  small  brook  feeding  into  the  branch  of  the  river  just  men- 
tioned. 

With  reference  to  the  town  itself  two  or  possibly  three  groups  of  cases 
may  be  distinguished. 
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One  group  is  at  the  south  part  of  the  town,  where  the  first  cases 
occurred.  Between  July  27  and  September  18  there  were  8  cases,  with 
2  more  somewhat  at  one  side  early  in  December,  both  in  the  same  family. 

At  the  north  end  of  the  town,  near  Benf rew,  was  another  group  of  4 
cases,  3  in  two  adjoining  tenements,  between  September  18  and  Novem- 
ber 5. 

The  5  remaining  cases,  more  or  less  scattered,  were  in  the  central  por- 
tion of  the  town,  on  August  7,  30,  October  2,  21,  and  November  2, 
respectively. 

In  Adams,  again,  school  attendance,  with  one  possible  exception,  seems 
to  have  had  no  part  in  the  spread  of  the  disease. 

Two  boys  who  attended  the  first  grade  of  the  Liberty  Street  School 
were  taken  ill  on  October  21  (case  23)  and  November  2  (case  24),  re- 
spectively. The  former  child  was  out  of  school  during  the  week  of 
October  25,  except  for  a  half  day  on  October  26.  He  was  in  attendance 
from  November  1  to  4,  inclusive,  and  has  not  been  in  school  since.  The 
second  boy  left  on  November  2,  so  that  there  was  possible  contact  on 
October  26  and  again  on  November  1. 

Aside  from  these  two  none  of  the  patients  attended  school.  Nor  were 
there  any  instances  where  other  children  in  the  same  family  with  the 
patient  attended  the  same  school,  except  that  on  September  13  other 
children  from  four  families  where  the  disease  existed  earlier  in  the  sum- 
mer began  attendance  at  the  Commercial  Street  School.  No  new  cases 
developed  here,  however. 

The  22  cases  were  attended  by  7  different  physicians.  In  no  instance 
had  an  interval  of  less  than  a  month  intervened  between  the  time  the 
physician  last  called  at  the  house  and  the  time  he  was  called  to  attend  the 
patient  already  ill  with  paralysis. 

There  were  no  cases  in  the  families  of  physicians,  though  in  four  or 
five  of  the  families  there  are  children. 

Possible  evidences  of  contagion  are  shown  in  the  following  instances : — 

The  first  case  appeared  in  the  south  part  of  the  town,  in  a  boy  three 
years  of  age,  on  July  27  (case  12),  He  played  much  with  his  cousin,  a 
three-year-old-girl,  who  lived  on  an  adjoining  street,  and  kissed  her  on 
the  day  he  became  ill.  She  also  visited  him  daily,  and  probably  kissed 
him  until  she  herself  became  ill,  two  days  later,  on  July  29  (case  13). 
This  case  was  fatal  on  August  3. 

This  child  played  frequently  with  a  little  girl  of  two  and  a  half  years, 
living  two  doors  away,  who  was  taken  ill  on  August  8  (case  16).  In  this 
case  there  is  a  history  of  the  child  having  kissed  the  preceding  (case  13) 
after  she  was  taken  ill.  The  mother  of  the  third  case  also  visited  the 
house  of  the  second  case  after  the  patient's  decease,  and  viewed  the  re- 
mains, on  August  4  or  5. 
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These  3  cases  are  of  special  interest  in  view  of  the  recent  announce- 
ment of  Dr.  Flexner  showing  that  the  secretions  of  the  nasal  passages 
contain  the  infecting  material.^ 

The  remaining  cases  in  the  immediate  neighborhood  afforded  no 
history  which  would  indicate  the  source  of  the  disease. 

Of  the  group  of  4  cases  at  the  north  end  of  the  town,  3  appear  to  have 
been  somewhat  in  contact. 

A  boy  of  five  years  (case  17A),  living  in  a  six-tenement  block,  was 
taken  ill  on  or  about  September  18.  A  brother,  seventeen  years  old, 
became  ill  on  October  3  (case  17B). 

An  infant  of  twenty-one  months  (case  25A),  living  in  the  adjoining 
tenement,  was  taken  ill  November  5  or  shortly  after.  This  patient's 
mother  visited  in  the  adjoining  tenement  during  the  illness  of  the  older 
brother,  and  the  younger  children  played  more  or  less  with  the  younger 
brother  (case  17A). 

There  is  no  evidence  of  the  association  of  these  cases  with  others  in  the 
town. 

The  possible  contact  of  2  cases  in  the  scattered  group  in  the  center  of 
the  town  has  already  been  indicated  in  the  paragraph  on  schools  (cases 
23  and  24). 

There  is  nothing  to  indicate  the  source  of  the  disease  in  cases  26  and 
27,  a  brother  of  four  years  and  a  sister  of  twenty-one  months,  taken  ill 
on  December  4  and  7,  respectively,  except  that  if  the  incubation  period 
in  the  majority  of  cases  is  from  two  to  four  days,  as  suggested  by  Wick- 
man,  it  would  seem  reasonable  to  conclude  that  the  sister  received  her 
infection  from  the  brother. 

With  reference  to  the  cases  29  and  30,  daughter  and  father,  in  Plain- 
field,  the  following  is  of  interest:  — 

The  daughter,  three  years,  became  ill  in  the  evening  of  September  22, 
after  her  return  from  Adams,  where  she  had  been  during  the  day,  on  a 
trading  trip  with  her  mother.  There  was  no  known  contact  with  other 
cases.  This  was  the  first  time  she  or  her  mother  had  been  away  from 
home  for  two  or  three  months. 

At  this  same  time,  September  22,  her  father  was  ailing,  but  he  did  not 
really  give  up  till  September  29.  Earlier  iu  the  month  he  had  driven 
some  horses  to  Spriugfield,  spending  four  days  in  the  round  trip.  So  far 
as  known  he  did  not  come  in  contact  with  other  cases. 

This  man's  father,  who  lived  with  him,  died  from  heart  disease  on 
August  16.  The  minister  from  the  adjoining  town,  who  conducted  the 
funeral  two  or  three  days  later,  had  a  child  ill  at  the  time  with  infantile 
paraljTsis.  If  this  can  be  considered  the  source  of  infection,  the  incuba- 
tion period  was  much  prolonged. 

1  Jour.  A.  M.  A.,  Feb.  U,  1910,  p.  586. 
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Two  cases  (case  13,  July  29,  and  case  16,  August  8)  are  on  streets 
through  which  electric  cars  pass,  while  6  are  located  on  side  streets  very 
near  electric  car  lines. 

Automobile  traflSc  through  the  town  follows  almost  entirely  the  line 

of  the  electric  cars. 

Case  12. 

Boy,  D.,  three  years,  15  Ekn  Street,  Adams.  Dr.  P.  S.  Potter,  North 
Adams,  Dr.  H.  B.  Holmes,  Adams.  Taken  ill  July  27,  with  fever,  intense 
headache,  vomiting,  constipation.  Tried  to  walk,  but  fell.  Tenderness  along 
the  spine.     July  29,  paralysis  in  both  legs. 

There  is  one  other  child,  of  sis  years  of  age.  No  school  at  this  season, 
though  the  child  began  in  the  fall  at  the  Commercial  Street  School,  grade  1. 

This  patient  is  a  cousin  of  the  following  case,  A.  D.  (case  13).  The 
two  children  played  together  constantly.  The  case  13  child  saw  this  patient 
the  night  he  was  taken  HI  and  kissed  him.  She  also  saw  him  each  day  till 
taken  ill  herself,  on  July  29,  and  probably  Idssed  him.  Father  works  at  the 
Jacquard  MilL 

Case  13, 

A.  D.,  three  years,  123  Commercial  Street,  Adams.  Dr.  H.  B.  Holmes, 
Adams.  About  the  end  of  June  fell  9  feet;  no  apparent  injury.  About 
July  22,  considerably  frightened  by  an  automobile.  Taken  ill  July  29,  with 
high  fever,  vomiting  and  considerable  prostration.  August  1,  some  retrac- 
tion of  the  head,  some  paresis  of  both  legs  and  paralysis  of  muscles  of  mouth. 
Fatal  on  August  3,  from  paralysis  of  respiration;  for  thirty  hours  previous 
to  death  was  unable  to  speak. 

This  patient  is  a  cousin  of  the  above  (case  12),  with  whom  she  played  on 
the  day  he  became  ill,  and  kissed  him  that  night,  after  he  was  ill.  Also 
saw  him  daily  till  taken  ill  herself.  Also  played  with  case  16.  There  is  one 
other  younger  child.    Father  works  in  the  Jacquard  Mill. 

Case  14. 

B.  D.,  four  years,  8  Pearl  Street,  Adams.  Dr.  A.  K.  Boom,  Adams.  Taken 
ill  about  July  29,  with  fever,  vomiting  and  some  pain  (child  did  not  want 
to  be  touched).  There  followed  about  Aug^ist  1  partial  paralysis  of  both 
l^s;  the  child  could  not  stand  up,  and  there  was  some  difficulty  in  voiding 
urine. 

One  other  child,  a  boy  of  seven,  in  the  family.  Four  Yankee  children  in 
the  other  side  of  the  house.  They  do  not  play  together  much  because  of  the 
difference  in  nationality.  No  school  at  this  time.  The  boy  now  goes  to  the 
Commercial  Street  School,  grade  1.    Father  works  at  the  Berkshire  Mills. 

There  is  no  information  obtainable  of  contact  with  other  cases.  Cases 
12,  13  and  16  are  all  near,  but  the  mothers  of  all  agree  that  this  child  was 
not  acquainted  with  them.    They  all  live  very  near  each  other,  however. 
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Case,  15. 

S.  G.,  fifteen  months,  3  Godek  Street,  Adams.  Dr.  A  K.  Boom,  Adams. 
History  previous  to  the  appearance  of  the  paralysis,  about  August  7,  unob- 
tainable. The  family  are  ignorant  Poles,  and  even  with  an  interpreter  can 
furnish  no  satisfactory  information.    On  August  7  both  legs  were  paralyzed. 

Taking  into  account  the  time  of  occurrence,  the  age  of  the  patient,  the 
nationality  of  the  family  and  the  location  of  the  home,  contact  with  other 
cases  seems  improbable. 

Case  16. 

D.  G.,  two  and  one-half  years,  127  Conmiercial  Street,  Adams.  Dr.  A.  K 
Boom,  Adams.  Taken  ill  August  8,  with  fever,  slight  stiffness  of  the  spine 
and  the  head  drawn  back.  On  the  third  day  vomiting.  On  the  following  day 
there  was  pain  at  McBumey^s  point,  and  appendicitis  was  suspected.  On 
the  third  or  fourth  day,  as  developed  later,  retention  of  the  urine  occurred, 
only  the  excess  from  the  distended  bladder  escaping.  On  the  fifth  day  patient 
was  removed  to  a  hospital  and  operated  on  for  a  supposed  intussusception  of 
the  bowel  Nothing  was  found  except  an  excessively  distended  bladder.  On 
August  18  appeared  paralysis  of  both  legs  and  the  right  arm,  thus  estab- 
lishing the  diagnosis. 

One  other  child  in  family,  attending  Commercial  Street  School,  since  opened 
in  September.    Father  is  a  fern  dealer. 

This  child  played  much  with  case  13,  and  on  the  day  he  was  taken  ill,  July 
29,  saw  him  and  kissed  him.  Mrs.  G.  visited  the  D.  family  on  August  4  or  5, 
just  before  the  funeral,  to  carry  some  fiowers,  and  was  in  the  room  to  see  the 
body. 

Case  17. 

F.  0.,  four  years,  1  Plunkett's  Lane,  Adams.  Dr.  J.  H.  Choquette,  Adams. 
Taken  ill  on  September  18  with  fever,  and  that  same  night  the  leg  (left) 
was  paralyzed.  On  September  19  vomited  several  times.  This  was  a  mild 
case. 

One  other  child  in  the  family,  younger.  No  school.  Father  works  in  the 
Jaequard  Mill.  The  visit  of  the  family  to  Plainfield  in  August  was  not 
near  any  known  case  on  the  mountain. 

Case  17 A. 

R.  S.,  five  years,  74  Friend  Street,  Adams.  Dr.  A.  Desrocher,  Adams. 
During  July  and  August  had  whooping  cough.  The  sister  .next  younger  also 
had  the  same  disease,  and  died  from  it  on  August  16.  Taken  ill  about  Sep- 
tember 18,  with  headache,  fever,  vomiting  and  convulsions.  Retraction  of  the 
head  was  present,  and  for  three  days  he  was  delirious.  About  September  21 
both  legs  were  paralyzed.    Improvement  began  after  two  weeks. 

There  are  5  other  children ;  none  in  school.  A  brother  works  in  the  doth 
room  at  the  No.  4  Berkshire  Mill.  The  father  of  case  25A  (early  in  November) 
also  worked  here. 
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An  older  brother  (see  following  case,  17B)  was  taken  ill  with  this  disease 

on  October  3. 
A  child  in  the  adjoining  tenement  was  taken  ill  early  in  November  (see 

ease  25A). 

Case  17B. 

C.  S.,  seventeen  years,  74  Friend  Street,  Adams.  Dr.  A.  Desrocher,  Adams. 
Without  previous  ilhiess,  taken  ill  on  October  3  with  fever,  headache,  dizzi- 
ness and  pain  in  the  back.  Retraction  of  the  head  present.  On  October  10, 
paralysis  of  left  leg  and  the  right  arm.    For  about  one  week  not  able  to 

get  about. 

At  present  is  at  work  as  spare  hand  in  the  main  mill  of  the  Renfrew  Manu- 
facturing Company.  The  left  leg  is  smaller  and  also  weaker  than  the  right 
at  present  (Feb.  15,  1910). 

This  boy  is  brother  of  the  foregoing  (case  17A),  and  it  would  seem  prob- 
able that  this  was  a  case  of  contact  infection  from  the  brother.  During  the 
illness  of  this  patient  the  mother  of  a  child  next  door  (case  25A)  came  to 
call,  and  the  children  of  both  families  were  together  more  or  less. 

Case  18. 

W.  S.  G.,  nineteen  months,  10  High  Street,  Adams.  Dr.  J.  A.  Quest, 
Adams.  Taken  ill  on  August  20,  with  fever.  On  2l8t  seemed  better;  on  23d 
cried  all  day ;  on  24th  perspired  and  slept  much  of  the  time.  The  inclination 
to  sleep  continued  nearly  one  week.  On  August  26th  the  right  leg  was  para- 
lyzed. 

An  only  child.  Father  works  in  Jacquard  Mill,  where  father  of  case  12, 
taken  ill  July  27,  works.  Before  and  during  the  illness,  children  living  up- 
stairs, two,  four  and  nine  years  of  age,  played  with  this  baby,  and  soon 
after,  possibly  about  August  31,  the  two-year-old  boy  was  taken  ill  (see 
following  case). 

Possible  Abortive  Case. 

K  G.,  two  years,  10  High  Street,  Adams.  Dr.  J.  A.  Quest,  Adams,  who 
made  one  visit  as  society  physician,  and  made  no  record  of  it  Hence  the  un- 
certainty of  the  date  of  the  illness.  About  August  31  taken  ill  with  fever, 
diarrhcBa,  loss  of  appetite.  This  was  on  a  Friday  or  a  Saturday.  When  sent 
for  the  physician  was  out  of  town,  and  did  not  come  till  the  following 
Tuesday.  Only  one  visit  There  was  some  question  as  to  circumcision,  which 
was  done  some  time  in  September.  There  was  no  paralysis,  and  no  further 
symptoms.  In  October  the  child  again  had  fever,  vomiting  and  was  dull. 
Seen  by  physician  three  times. 

This  woman  keeps  about  15  chickens.  An  indefinite  time  before  case  18 
was  taken  ill  2  of  the  chickens  died,  one  about  two  weeks  after  the  other. 
The  deaths  were  sudden,  and  the  chickens  were  previously  well  so  far  as 
known. 
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Case  19. 

L  C,  four  years,  3  Gilliad  Street,  Adams.  Dr.  A.  K.  Boom,  Adams. 
August  30  taken  ill  with  fever  and  vomiting.  On  September  1,  paralysis 
both  legs  and  right  arm.    Constipated. 

One  other  child,  ten  years,  at  French  parochial  school,  grade  3.  Father 
works  at  L.  L.  Brown  Paper  Company,  lower  mill.  Mother  works  at  spinning, 
Berkshire  Mill  No.  3.  The  children  in  this  family  had  no  contact  with  a 
small  child  upstairs,  though  they  now  stay  there  while  the  parents  are  at 

work. 

Case  20. 

R.  P.,  two  years,  16  Temple  Street,  Adams.  Dr.  J.  H.  Choquette,  Adams. 
Illness  began  with  fever,  slight  retraction  of  head  and  pain  in  neck  on  Sep- 
tember 8,  followed  by  headache  and  paralysis  of  right  arm  on  September  10. 

There  are  2  other  children,  older;  1  in  school  at  Conmiercial  Street,  grade 
2,  though  school  did  not  begin  till  September  13.  The  father  works  as  a 
trimmer  in  the  upper  mill  of  the  L.  L.  Brown  Paper  Company. 

Case  21. 
P.   P.,  three  years,  143  Bellevue  Avenue,   Adams..   Dr.   A.   K.   Boom, 
Adams.    On  September  26  taken  ill  with  fever,  tenderness  in  the  legs  and 
some  pain  in  the  neck.    Constipation.     On  September  28,  paralysis  in  both 
legs.    Retention  of  urine  for  twenty-four  to  thirty-six  hours. 

One  other  child,  older,  attending  the  Maple  GFrove  School,  grade  2.  Father 
works  for  Renfrew  Manufacturing  Company  as  a  painter.  No  known  con- 
tact with  other  cases. 

Case  22. 

J.  F.  N.,  four  years,  48  Maple  Street,  Adams.  Dr.  J.  H.  Choquette, 
Adams.  In  April  had  what  attending  physician  said  was  eczema,  but  what 
Dr.  Boom,  who  was  called  in,  said  was  scarlet  fever.  Child  peeled.  There 
was  subsequent  weakness  in  walking.  Just  two  weeks  before  J.  was  taken 
ill,  the  father  was  sick  with  grippe,  and  consulted  the  same  physician  at 
the  tatter's  office.  The  physician  was  not  in  the  house  for  at  least  a  month 
before  this  illness  began.  Illness  began  October  22,  with  fever  and  head- 
ache. Vomited  once  on  following  day,  at  which  time  appeared  paralysis 
of  the  right  arm.  There  was  also  some  pain  in  the  neck  and  tendemeas  in 
the  right  arm.    There  was  also  a  mild  tonsilitis  at  this  time.    Constipated* 

There  are  2  younger  children;  none  in  school.  Father  employed  as  clerk 
in  drug  store.    There  are  2  French  children  in  the  family  downstairs. 

Case  23. 

R.  D.,  five  years,  53  Spring  Street,  Adams.  Dr.  A.  Desrocher,  Adams. 
Dlness  began  October  21,  with  fever,  some  pain  and  tenderness  in  the  l^;s. 
On  October  24  woke  crying,  and  said  he  could  not  move.  Brought  down- 
stairs and  dressed,  but  was  inclined  to  lie  in  a  chair  for  this  and  the  follow- 
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ing  days.  On  October  25  woke  crying  again,  and  said  his  "  legs  were  gone." 
Later  he  got  about  by  placing  his  hands  on  a  chair  and  hopping.  This 
continued  for  ten  or  twelve  days,  and  disappeared  gradually  by  the  end 
of  a  month. 

There  are  2  younger  children.  This  boy  attended  school  at  Liberty  Street, 
grade  1,  from  which  room  there  was  another  case  (24)  on  November  2. 

The  school  record  of  attendance  shows  as  follows:  this  boy  was  first 
out  on  October  25,  whole  day;  was  in  in  the  afternoon  of  the  26th  of 
October,  and  then  out  rest  of  the  week.  The  following  week  was  in  from 
November  1  to  4,  inclusive,  then  permanently  out.  From  which  the  inference 
is  that  the  dates  as  to  the  onset  of  the  illness  are  not  entirely  accurate, 
though  the  facts  stated  are  correct. 

Early  in  August  he  was  on  a  farm  in  Savoy,  near  the  Harris  farm  (see 
case  28),  whence  he  returned  at  the  end  of  August.  During  the  stay  in  the 
country  he  visited  the  Harris  farm  and  saw  the  patient  there  after  she  had 
been  taken  ill.  The  interval  before  his  own  illness  is  too  long  to  make  this 
likely  as  the  source  of  his  infection.  This  boy  frequently  played  at  his 
father's  livery  stable,  where  he  may  have  come  in  contact  with  the  grand- 
father of  case  20  (taken  ill  September  8),  though  the  interval  here  seems 
long  to  trace  the  infection  thence.  The  grandfather  and  case  20  were  in 
frequent  contact. 

Case  24. 

J.  C,  six  years,  17  Randall  Street,  Adams.  Dr.  A.  J.  Bond,  Adams. 
Taken  ill  November  2,  with  fever,  possibly  some  headache.  Paralysis  of 
both  1^8  on  November  4. 

Attended  Liberty  Street  School,  grade  1,  where  he  was  in  possible  con- 
tact with  case  23  on  November  1,  and  during  the  preceding  week.  No  other 
cases  occurred  in  this  school. 

There  are  5  other  children,  2  of  whom  attend  the  same  school,  grades  4 
and  9.  They  lost  no  time  from  school  during  the  whole  of  the  brother's 
illness.    Father  is  a  master  plumber. 

Case  25. 

F.  B.,  twenty-seven  months,  18  Pine  Street,  Adams.  Dr.  A.  K.  Boom, 
Adams.  November  4,  taken  ill  with  fever  and  slight  tenderness  in  left  leg. 
On  November  5,  paralysis  in  lower  part  of  left  leg. 

One  younger  child.  Father,  mule  spinner,  Berkshire  Mill  No«  4.  No 
known  contact  with  other  cases.  An  English  family,  here  only  a  few  months, 
not  acquainted  much  as  yet. 

Case  25 A. 

H.  W.,  twenty-one  months,  76  Friend  Street,  Adams.  Dr.  H.  B.  Holmes, 
Adams.  Daring  late  summer  and  early  fall  had  stomach  trouble.  Taken  ill 
after  November  5,  with  fever  and  vomiting.  Constipated.  No  special  pain. 
Two  weeks  later,  about  November  19,  had  paralysis  of  both  legs.  Still  (Feb. 
15,  1910)  unable  to  walk. 
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Six  other  children  in  family,  2  in  Renfrew  School,  grades  4  and  6. 
Possible  contact  with  case  17B,  next  door,  through  the  children  who  played 
together.    Father  works  in  cloth  room,  Mill  No.  4,  Berkshire  Mills. 

Case  26. 

A.  T.,  four  years,  13  Enterprise  Street,  Adams.  Dr.  J.  H.  Choquette, 
Adams.  December  4,  fever  (104°),  delirious  and  pain  in  the  neck  and  right 
hip  and  leg.  Vomiting.  Constipation.  December  5,  paralysis  of  right 
leg. 

Brother  of  case  27. 

Case  27. 

C.  T.,  twenty-one  months,  13  Enterprise  Street.  Dr.  J.  H.  Choquette, 
Adams.  Taken  ill  December  7,  with  fever  (102°),  slight  retraction  of  head, 
some  pain  in  the  back  and  legs. 

December  10,  paralysis  of  both  legs  and  the  right  arm. 

Sister  of  case  26. 

Ten  other  children,  older,  in  the  family  at  home.  Some  attend  the 
parochial  school  and  some  work,  but  there  is  no  known  contact,  either  direet 
or  indirect,  between  these  cases  and  others.  This  is  probably  a  contact  in- 
fection from  the  first  case  in  the  family. 

Case  28, 

E.  H.,  five  years,  Brier,  Savoy.  Dr.  W.  W.  Pascoe,  Savoy.  Taken  ill 
August  1,  and  on  August  3  had  fever,  vomiting,  slight  sore  throat,  pain  and 
tenderness  in  the  leg.     No  marked  paralysis,  but  rather  weakness  in  l^gs. 

A  brother,  fourteen  years,  had  a  similar  attack  at  five  years  of  age. 
Now  has  marked  atrophy  of  left  leg.  No  known  contact  with  other  cases 
previously  (see  case  23). 

Case  29. 

M.  J.,  three  years,  Plainfield.  Dr.  W.  W.  Pascoe,  Savoy.  Entirely  well, 
living  remote  from  neighbors,  was  taken  ill  on  September  22,  with  fever, 
delirium  and  pain  in  the  back.  Also  had  nosebleed,  vomiting  and  diarrhouu 
On  day  of  onset  had  made  a  trip  to  Adams  with  her  mother,  but  so  far  as 
known  came  in  no  contact  with  any  Adams  case.  On  September  26,  par- 
alysis of  both  legs  and  some  difficulty  in  voiding  urine. 

The  following  case  is  the  child's  father. 

Case  30. 

H.  J.,  thirty-three  years,  Plainfield.  Dr.  W.  W.  Pascoe,  Savoy.  This 
patient,  father  of  the  preceding,  was  ailing  at  the  time  his  daughter  was  taken 
ill,  or  even  a  day  or  two  before,  but  he  did  not  give  up  till  September  29, 
when  he  had  fever,  nosebleed,  pain  in  the  neck  and  delirium.  There  was 
retention  of  urine,  paralysis  of  both  legs  and  both  arms,  and  partial 
paralysis  of  right  side  of  the  face.     There  was  also  disturbance  of  the 
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reBpiratory  muscles.  At  the  present  time  he  is  in  a  Springfield  hospital, 
and  18  only  now  (Deoember  24)  beginning  to  move  his  toes. 

Some  time  previous  to  the  illness  he  drove  several  horses  over  the  road 
to  Springfield,  being  absent  three  or  four  days.  So  far  as  known  he  came 
in  contact  with  no  other  cases.  On  August  16|  the  patient's  father,  who 
lived  with  him,  died  of  heart  disease.  The  funeral,  a  day  or  two  later,  was 
conducted  by  a  minister  from  Cummington,  whose  child  was  iU  at  the  time 
with  infantile  paralysis.  Here  is  a  possibility  of  infection  through  a 
third  party,  though  the  interval  between  exposure  and  onset  is  considerable. 

Beside  the  daughter  above  mentioned,  there  are  2  other  children  in  the 
family,  one  younger,  one  older. 

Summary,  Pittspibld  and  Vicinitt. 

In  point  of  time  the  Pittsfield  cases  were  much  more  closely  grouped 
together  than  in  the  other  communities,  with  the  exception  of  Great 
fiarrington. 

Between  July  14,  previous  to  which  date  there  was  1  case  (case  31, 
June  22),  and  September  9,  14  cases  occurred,  10  of  which  were  in 
August.  In  October  there  were  3  cases  (case  46  on  October  8,  case  47 
on  the  27th,  and  case  48  in  Bichmond  on  the  28th). 

Paralysis,  in  every  case  involving  the  legs,  was  present. 

There  was  but  1  case  in  a  household.  There  were  no  suggestive  abor- 
tive cases. 

It  is  worth  noting  that  here  again  the  large  majority  of  the  cases  are 
located  near  or  comparatively  near  the  Housatonic  River. 

While  in  one  locality  6  cases  occurred  moderately  near  each  other,  on 
June  22,  July  19,  August  7,  14,  15  and  20  (cases  31,  34,  36,  37,  38  and 
40,  respectively)^  the  fact  that  all  of  the  patients  were  but  three  years 
old  or  less  makes  the  likelihood  of  contact  between  them  exceedingly 
slight    The  history  of  these  cases  also  discloses  no  evidence  of  contact. 

Another  group  of  cases,  in  the  southern  and  western  part  of  the  city, 
on  July  14,  17,  August  15,  21  and  22  (cases  32,  33,  35,  39,  41  and  42, 
respectively),  show  equally  slight  probability  of  contact,  except  that  case 
35,  in  an  Italian  family,  and  case  39,  in  a  Jewish  family,  opposite  each 
other  on  the  same  street,  may  have  been  in  indirect  contact  through  other 
children  in  the  family. 

Otherwise  there  are  no  known  points  of  contact  between  the  different 
cases. 

In  all  but  three  instances  there  are  other  children  in  the  family  of  the 
patient 

That  the  schools  had  no  part  in  occasioning  the  spread  of  the  disease 
in  Pittsfield  appears  from  the  fact  that  but  3  of  the  cases  occurred  after 
the  opening  of  the  schools,  on  September  7. 
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In  but  a  single  instance  did  a  patient  attend  school  (case  45,  September 
9). 

Nor  in  any  instance  save  one  were  children  from  the  households  of 
patients  attending  the  same  schools.  In  this  instance  (case  45^  just 
mentioned^  and  case  46^  October  8)  the  children  were  in  different  rooms^ 
while  the  interval  of  nearly  a  month  since  any  possible  indirect  contact 
speaks  strongly  against  infection  from  this  source. 

The  18  cases  were  attended  by  10  physicians.  One  physician  attended 
5  cases  at  an  out-patient  department.  Another  physician  attended  3 
cases^  and  2  others  2  each. 

There  were  no  cases  in  physicians'  families,  though  in  three  of  the 
families  there  are  children. 

In  no  instance  is  there  record  of  the  physician  having  recently  visited 
the  family  of  the  patient  previously  to  being  called  to  attend  the  patient 
himself. 

Five  of  the  cases  (case  32  July  14,  case  33  July  17,  case  41  August  21, 
case  45  October  9,  case  47  October  27)  are  either  on  the  line  of  the  elec- 
tric cars,  or  very  near  on  side  streets  leading  from  the  car  line.  None  of 
the  cases,  with  the  exception  of  those  just  mentioned  and  one  or  two 
others,  are  on  streets  frequented  by  automobile  tourists. 

Five  or  6  of  the  cases  are  near  the  railroad,  1  of  them  near  the  station. 

Case  31. 

W.  P.,  two  and  one-half  years,  86  Danforth  Street,  Pittsfield.  Dr.  F.  S. 
Coolidge,  Pittsfield.  Taken  ill  about  June  22.  Fever  very  slight,  if  any. 
There  first  appeared  a  weakness  of  the  right  leg,  which  gradually  increased, 
till  at  the  end  of  a  fortnight  there  was  complete  paralysis  of  the  right  leg. 
This  persisted  for  two  weeks,  and  then  gradually  disappeared,  full  recovery 
being  noted  early  in  August. 

One  younger  child.  No  school.  No  acquaintance  with  other  cases.  Father 
employed  at  Ehnhurst  Farm. 

This  was  the  first  Pittsfield  case. 

Case  32. 

L.  L.  S.,  twenty-two  months,  59  Harris  Street,  Pittsfield.  Dr.  J.  D. 
Howe,  Pittsfield.  Some  time  in  June  visited  in  Adams,  on  Elm  Street,  in 
the  same  neighborhood  where  later  were  cases  in  Adams.  While  there 
played  in  hot  sun.  June  12  had  a  bum  of  the  right  leg.  Recovery.  Taken 
ill  with  general  gastro-intestinal  symptoms  on  July  14.  Fever  was  observed 
on  July  19.  Pain  and  tenderness  were  general  over  the  whole  body.  There 
was  suppression  of  urine  on  July  24,  and  two  days  later,  on  July  26,  there 
was  paralysis  of  both  legs. 

Second  case  in  Pittsfield,  in  a  totally  different  part  of  the  city  from  the 
preceding. 

Other  children  in  the  family.    No- school  at  this  time. 
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Case  33. 

J.  E.  B.,  seventeen  months,  219  New  West  Street,  Pittsfield.  Dr.  Mercer, 
Pittsfield.  Was  ailing  somewhat  for  one  or  two  days  previous  to  the  onset 
of  the  fever,  on  July  17  or  18.  The  doctor  was  called,  and  for  a  day  the 
patient  seemed  better.  Then  the  fever  returned.  There  was  retraction  of 
the  head,  considerable  pain  and  tenderness  in  the  back.  Also  some  gen- 
eral twitching  on  the  first  day.  On  July  21  there  was  paralysis  of  both 
legs.    No  bowel  disturbance,  no  vomiting. 

JThree  other  children  in  the  family.    No  school  at  this  season. 

Case  34. 

£.  G.,  two  and  one-half  years,  130  Madison  Avenue,  Pittsfield.  Dr.  J.  A. 
Langlois,  later  Dr.  G.  E.  Reynolds,  Pittsfield.  Taken  ill  between  July  19 
and  26,  feeling  dull  and  weak  in  the  legs.  At  the  same  time  paralysis  of 
left  leg  appeared. 

Seven  other  children  in  family;  oldest  is  19  years,  employed  at  Eaton, 
Crane  &  Pike's;  others  work  in  Musgrove  Elnitting  Company  and  Stanley 
shops.  There  are  5  children  in  the  opposite  side  of  the  house,  with  whom 
these  children  were  in  more  or  less  contact.  No  school  at  this  season.  No 
apparent  contact  with  other  cases. 

Case  35. 

K.  T.,  two  years,  34  Jordan  Avenue,  Pittsfield.  Dr.  W.  A.  Millett,  Pitts- 
field. Taken  ill  in  August,  with  fever,  stifbess  of  the  neck  and  some  pain 
in  neck  and  legs,  which  continued  for  a  week.  Three  days  after  the  onset 
paralysis  of  both  legs  occurred,  of  such  degree  that  the  patient  could  not 
walk  for  four  weeks.    For  two  days  he  was  unable  to  void. 

Two  other  children  in  the  family.  No  school.  Case  39,  taken  ill  August 
15,  lives  on  the  opposite  side  of  the  street.  There  are  children  in  this 
family  as  well,  and  notwithstanding  the  difference  in  nationality  (Jews  and 
Italians),  it  is  conceivable  that  the  other  members  of  the  families  were  in 
contact. 

Case  36. 

R.  H.,  three  years,  94  Turner  Avenue,  Pittsfield.  Dr.  G.  E.  Reynolds, 
Pittsfield.  Taken  ill  August  7,  with  fever,  pain  in  back  and  neck.  Con- 
stipated. On  August  10,  paralysis  of  left  leg,  the  right  leg  also  becoming 
paralyzed  afterwards. 

One  younger  child  in  family.  No  school.  No  contact  known  with  other 
eases.  They  are  acquainted  with  the  family  of  case  31  (taken  ill  June  22). 
No  history  of  visits. 
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Case  37. 

R.  F.  S.,  two  years,  108  linden  Street,  Pittsfield.  Dr.  Mercer,  Pittsfield. 
Taken  ill  on  Angost  14,  with  fever,  some  pain  in  back  and  neck.  On 
Augost  15,  paralysis  of  both  legs.  Constipated.  Retraction  of  head  for  five 
days. 

One  other  child  in  family.  The  patient  had  been  to  moving  pictures  with 
his  mother  several  times.  No  schooL  Case  34  (taken  ill  July  19)  is  near  by, 
but  there  is  no  history  of  contact  between  them. 

Case  38. 

D.  K.,  twenty-two  months,  52  North  John  Street,  Pittsfield.  Dr.  F.  S. 
Coolidge,  Pittsfield.  Taken  ill  about  August  15,  with  fever,  pain  in  neck 
and  vomiting.  On  the  following  day  there  was  paralysis  of  both  legs,  the 
left  leg  worse.    Constipation. 

Three  other  children  in  family,  2  older,  1  younger.  No  schooL  The 
parents  are  acquainted  with  the  families  of  cases  39,  40  and  43,  taken  ill 
August  15,  20  and  25,  respectively,  two  of  them  Jews.  But  with  one  family 
(case  39)  there  are  no  social  or  other  relations,  and  with  the  others  there  was 
no  contact  until  they  were  brought  together  after  the  occurrence  of  the  dis- 
ease.   Father  deals  in  junk. 

Case  39. 

D.  H.,  eleven  months,  37  Jordan  Avenue,  Pittsfield.  Drs.  England,  Langlois, 
Coolidge,  Pittsfield.  Taken  ill  about  August  15,  with  fever,  drowsiness  and 
soreness  in  the  back.  Three  days  later  there  was  paralysis  in  both  legs,  the 
left  leg  worse. 

Seven  other  children  in  the  family.  No  school.  Father  is  a  junk  collector. 
They  know  of  no  other  cases  except  the  Italian  child  on  the  opposite  side 
of  the  street  (case  35). 

Case  40. 

B.  K.,  twenty  months,  273  Dewey  Avenue,  Pittsfield.  Dr.  F.  S.  Coolidge, 
Pittsfield.  The  parents  were  informed  that  a  few  days  before  the  onset  of 
the  illness  the  baby  had  been  thrown  from  the  baby  carriage.  The  baby 
showed  no  evidence  of  it.  Without  preliminary  symptoms  the  child's  leg 
(left)  was  found  to  be  paralyzed  about  August  15. 

No  known  contact  with  other  cases  till  some  time  later.  There  are  other 
children  in  the  family. 

Case  41, 

E.  F.,  two  years,  18  East  MiU  Street,  Pittsfield.  Dr.  G.  P.  Hunt,  Pittsfield. 
For  two  weeks,  while  company  was  in  the  house,  the  child  had  been  out  in 
the  sun  a  good  deal,  and  when  she  became  feverish,  on  August  28,  mother 
thought  it  might  be  due  to  exposure  and  fatigue.  On  September  2  appeared 
paralysis  of  the  lower  part  of  the  left  leg  and  the  left  ann. 

An  only  child.  No  known  contact  with  other  cases.  This  house  is  situated 
close  to  a  miUpond,  and  on  the  opposite  side  of  the  pond,  a  short  distance 
away,  is  case  32,  taken  ill  in  June. 
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Case  42. 

A.  B.,  three  years,  194  Wendell  Avenue,  Pittsfleld.  Dr.  J.  B.  Thomes, 
Pittsfield.  On  August  22,  languid  with  fever  (103°).  On  August  25, 
possible  slight  paralysis  of  right  leg,  but  well-marked  paralysis  of  left 
leg.    Involuntary  urination  on  the  night  of  August  25. 

One  younger  child  in  family.  No  school.  No  contact.  An  unusually 
well-appointed  home,  of  the  best  class. 

Case  43. 

L  Y.,  two  and  one-half  years,  130  Lincoln  Street,  Pittsfield.  Dr.  J.  A. 
Langlois,  Pittsfield.  On  August  22,  a  slight  fall,  nothing  to  it.  Fever  on 
August  25,  accompanied  with  retraction  of  the  head,  stiffness  of  neck  and 
pain  in  left  hip  and  leg,  continuing  till  September  1,  when  paralysis  ap- 
peared in  the  right  leg.  For  a  week  following  the  appearance  of  the  paraly- 
sis could  not  retain  the  contents  of  the  bowel  or  bladder. 

Five  other  children  in  the  family.  No  school  at  this  time.  The  family 
moved  here  one  week  before  the  illness  began,  coming  here  from  a  con- 
crete house  on  South  Onota  Street,  near  the  Housatonic  Biver,  not  far  from 
Jordan  Avenue  (cases  35  and  39). 

Case  44. 

D.  M.,  nineteen  months,  6  Atlantic  Avenue,  Pittsfield.  Dr.  F.  S.  Coolidge, 
Pittsfield.  August  29  had  vomiting  and  fever,  also  pain  in  left  leg.  On 
September  1,  paralysis  of  left  leg. 

No  known  contact  with  other  cases.  Family  not  acquainted  with  other 
Italian  case  (case  35),  which  is  in  another  part  of  the  city  entirely.  Two 
older  children.  No  school  at  this  time;  Ldnden  Street  since.  Many  Italian 
laborers  board  here. 

Case  45. 

E.  C,  nine  years,  13  Mellville  Street,  Pittsfield.  Dr.  G.  E.  Beynolds, 
Pittsfield.  From  July  29  to  August  25  was  with  his  mother  in  Bennington, 
Yt.,  staying  in  a  pleasant  house  in  the  high  part  of  the  town.  Betumed  to 
Pittsfield  on  August  25,  on  an  electric  car,  and  may  have  been  chilled. 
Stayed  a  few  da3rs  after  his  return  on  Curtis  Terrace,  Momingside,  before 
the  house  here  was  settled.  Had  headache  for  two  or  three  days  before  the 
onset  of  fever,  on  September  9.  Vomiting  for  two  days  and  delirium.  Con- 
stipated. On  September  10,  paralysis  of  both  legs  and  both  arms.  Still  un- 
able to  use  legs;  arms  much  improved  (December  2).  About  the  middle  of 
November  had  severe  choking  attack,  of  half  hour's  duration. 

Attended  Orchard  Street  School,  grade  5. 
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Case  46, 

C.  W.  N.,  thirty-five  years,  85  Maplewood  Avenue,  PittsfielcL  Dr.  A.  C. 
England,  Pittsfield.  Was  in  Albany  on  October  8,  marching  with  the  militia 
at  the  Hudson-Fulton  celebration.  That  evening  he  stumbled  on  the  street, 
but  did  not  fall.  There  was  immediately  a  severe  pain  in  the  left  leg  and 
shin,  so  that  he  had  difficulty  in  returning  to  Pittsfield.  Fever  and  pain 
continued  in  the  leg  for  one  week.  Redness  appeared  over  the  tibia,  sug^ 
gesting  periostitis.  A  low  leucocyte  count  prevented  operative  treatment. 
With  the  development  of  paralysis  in  the  left  leg  on  October  15,  the  acute 
symptoms  abated. 

The  man  is  a  plumbing  contractor,  with  business  largely  in  the  shop  and 
office.  There  is  history  of  contact  with  an  old  case  of  two  or  more  years' 
standing. 

Case  47. 

H.  C,  nineteen  years,  350  Wahconah  Street,  Pittsfield.  Dr.  J.  A.  Langlois, 
Pittsfield.  Suddenly,  on  arising  on  morning  of  October  27,  found  he  could 
not  use  the  left  leg  as  usual  Fell  two  or  three  times  attempting  to  get  about 
the  house.  Unable  to  raise  toes.  Returned  to  work  in  draughting  department 
at  Stanley  shops  after  two  days.  Walked  by  raising  the  left  foot  high  enough 
so  as  not  to  strike  the  toes. 

Two  other  children  in  the  family,  1  in  business  college,  1  in  first  year  at 
high  school.  A  case  of  two  years'  standing  or  more  in  a  neighboring  French 
family. 

Case  48. 

W.  H.  W.,  nineteen  years,  Richmond.  Dr.  W.  W.  Leavitt,  Pittsfield. 
Had  been  working  for  two  months  on  a  farm  in  West  Stockbridge  at  the  time 
illness  began.  He  had  been  ploughing  for  three  days,  when  on  October  28 
he  had  backache,  gradually  increasing  in  severity  during  the  day.  He  also 
had  moderate  fever,  headache  and  some  stiffness  in  the  neck.  On  the  follow- 
ing day  there  was  paralysis  of  both  legs,  and  inability  to  void  urine.  He 
was  also  unable  to  retain  an  enema.  On  this  day  he  was  removed  to  his  own 
home  in  Richmond.  He  was  stung  once  or  twice  by  yellow  jackets  before 
he  was  taken  ilL 

An  intimate  chum  of  his  had  an  attack  of  this  same  trouble  two  yeans 
ago.    They  were  last  together  on  October  18. 

SuMMART,  Lee,  Lenox  and  Stockbridqb. 
There  were  2  cases  in  Lee,  1  on  October  3  (49),  in  South  Lee,  a  fatal 
case,  and  the  other  in  Lee  a  month  later,  on  November  4  (50).    The 
history  of  these  cases  does  not  disclose  any  possible  contact  with  other 
cases. 

There  were  6  cases  in  Lenox.    Isolated  cases  occurred  April  12  (case 
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51)  and  June  23  (case  52)^  at  a  time  when  hardly  another  ease  was 
known  in  the  county. 

On  September  22  occurred  another  case  (53).  This  child^  at  school 
during  June^  played  with  case  51,  ill  in  April,  and  just  recently,  since 
the  opening  of  the  schools,  walking  to  school,  had  been  in  contact  more  or 
less  with  a  sister  of  case  52  (ill  in  June). 

Case  55,  October  1,  is  apparently  an  isolated  case,  that  of  a  two-year- 
old  infant,  living  in  the  country,  at  New  Lenox.  During  August  the 
infant  was  with  its  mother  in  Pittsfield  for  one  day.  There  was  no 
known  contact  with  other  cases.  This  case  is  close  to  the  electric  railway, 
also  near  the  railroad. 

The  2  remaining  cases,  56,  October  17,  and  57,  November  15,  are 
situated  near  the  electric  and  steam  car  lines,  near  the  Valley  Paper  Mill, 
at  Lenox  station  and  Lenoxdale,  respectively. 

The  mother  of  the  latter  patient  visited  the  preceding  case,  held  the 
baby  who  was  ill  and  kissed  it,  about  a  month  before  her  own  child  de- 
veloped the  disease.  The  mother's  sister,  aunt  of  the  latter  case  (57) 
acted  as  nurse  for  the  preceding  case  (56),  and  during  the  time  that  she 
was  so  engaged  she  visited  in  the  home  of  this  patient  at  least  once  after 
the  visit  of  the  mother,  above  mentioned.  This  would  seem  to  account 
for  the  infection  of  the  second  case. 

Case  58  and  case  59,  brother  and  sister,  in  Stockbridge,  were  taken  ill 
on  the  same  day,  October  10. 

Two  days  previously  the  sister  went  with  her  parents  to  Albany  and 
return,  by  automobile.  On  October  9  there  was  some  malaise,  and  on  the 
10th  she  was  taken  ill,  almost  at  the  same  hour  as  her  younger  brother. 

She  speedily  recovered  after  five  days  in  bed,  and  may  possibly  be 
regarded  as  an  abortive  case. 

Aside  from  possible  contact  with  a  rase  in  Stockbridge  of  two  or  three 
years'  standing,  there  was  no  known  contact,  direct  or  indirect,  with 
other  cases. 

Case  49. 

L  v.,  nine  years,  South  Lee.  Dr.  Markham,  Lee.  Ill  October  3,  with  fever 
and  pain  in  the  back.  Later  there  was  pain  in  the  neck,  arms  and  legs.  On 
the  third  and  fourth  day  there  was  vomiting.  Bowels  constipated.  On  Octo- 
ber 8  the  paralysis  appeared  in  the  right  leg,  then  in  the  left  leg;  and  on 
the  following  day  in  the  left  iarm,  then  in  the  right  arm.  Later  in  the  day 
the  patient  died,  with  paralysis  of  respiration,  the  throat  muscles  being 
involved  also. 

There  are  3  other  children  in  the  family.  After  the  first  three  or  four 
days  they  were  kept  apart  from  the  patient.  The  children  attended  school 
in  South  Lee.    This  was  the  only  case  in  South  Lee. 
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Case  50. 

J.  B.,  eight  years,  34  Prospect  Street,  Lee.  Dr.  J.  J.  Hassett,  Lee.  On 
November  4  had  fever,  headache  and  vomiting,  also  some  diarrhoBa.  On  No- 
vember 6  occurred  paralysis  of  the  right  arm  and  forearm.  Pain  and  tender- 
ness in  the  arm  became  very  severe  on  November  8. 

Patient  attended  the  parochial  school.  Five  other  children  in  the  family. 
This  was  the  second  of  the  2  cases  in  Lee,  and  was  in  no  way  connected  with 
the  former.    No  known  contact,  direct  or  indirect,  in  either  of  the  cases. 

Case  51, 

P.  J.,  five  years,  Fairview,  Lenox.  Dr.  Hale,  Lenox.  This  is  ap- 
parently an  isolated  case,  occurring  in  the  central  portion  of  the  town  early 
in  April.  There  may  have  been  some  exposure  to  cold  a  few  nights  before 
while  watching  a  large  fire.  About  April  12,  fever  began.  About  April  26, 
when  paralysis  of  both  legs  occurred,  the  flesh  was  sore  to  the  touch,  the 
bones  ached,  the  boy  was  listless  and  wanted  to  be  held.  Diarrhoea  was 
present  early. 

A  sister,  eleven  years,  in  the  family.    No  known  contact  with  other  cases. 

Case  52. 

W.  K.,  three  years,  Depot  Street,  Lenox.  Dr.  F.  A.  Roberts,  Pittsfield. 
This,  the  second  case  in  Lenox,  also  appears  to  be  an  isolated  case.  On 
May  29  mother  thought  the  child  was  about  to  have  a  convulsion.  On  fol- 
lowing day  mouth  and  throat  were  sore.  On  June  2,  the  glands  in  the  neck 
were  swollen  and  so  continued  for  two  days.  The  first  symptom  of  paraly- 
sis noted  was  on  June  23,  when  the  child  began  talking  through  the  nose. 
Dr.  Hale  was  called  and  thought  of  adenoids.  On  June  25  or  26,  paralysis 
appeared  in  both  arms  and  both  legs.  He  was  also  unable  to  hold  his  head 
up. 

Three  other  children  in  the  family.    No  school  at  this  season. 

CiMB  53. 

E.  M.,  twelve  years,  Cliflfwood  Street,  Lenox.  Dr.  A.  C.  England,  Pitts- 
field.  On  September  22,  had  fever  and  some  pain  and  tenderness  in  the 
right  leg,  which  became  paralyzed  on  the  evening  of  the  same  day. 

Patient  attended  the  Center  School,  and  played  with  case  51  (April)  in 
June,  and  just  recently  walked  to  school  with  a  sister  of  the  preceding 
case  (52,  June  29).    No  other  contact  known. 

Case  54. 
K  H.,  Dr.  J.  J.  Hassett,  Lee.     This  case  omitted  from  the  summary, 
because  it  is  now  said  to  be  a  case  of  hip  disease  (Feb.  10,  1910). 
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Case  55. 

E.  P.,  two  years,  New  Lenox.  Dr.  I.  S.  F.  Dodd,  Pittsfield.  An  isolated 
case  in  the  country,  near  an  electric  car  line.  In  August  the  child  was  one 
day  in  Pittsfield  with  its  mother.  October  1,  some  pain  in  the  head,  face, 
and  on  October  2,  paralysis  of  both  legs,  slight  in  the  left.    Constipated. 

Two  other  children  in  the  family;  1  in  school. 

Case  56. 

J.  T.  C,  eighteen  months.  Valley  Mill,  near,  Lenox  station.  Dr.  J.  J. 
Hassett,  Lee.  An  isolated  case  near  the  electric  and  steam  railways.  Fever 
appeared  on  October  17.  On  following  day  was  paralyzed  in  both  legs. 
There  was  constipation,  and  some  pain  in  the  left  leg,  which  was  the  worse. 

An  only  child.    No  other  case  near  except  the  following  (case  57). 

Case  57. 

G.  L.,  two  years,  Lenoxdale.  Dr.  J.  J.  Hassett,  Lee.  Fever  up  to  102.5* 
on  November  16.  On  following  day  pain  in  the  back  and  paralysis  in  both 
legs.    Constipation.    Mild  case. 

An  only  child.  On  line  of  electric  and  steam  cars.  The  child's  mother 
visited  the  preceding  case  (56)  at  Lenox  station,  held  and  kissed  the  baby, 
who  was  then  ill,  about  a  month  before  her  own  baby  developed  the  disease. 
This  baby's  aunt,  who  assisted  in  caring  for  the  C.  baby  (case  56),  was  also 
here  at  least  once  daring  her  stay  at  the  child's  home.  This  is  the  only 
known  contact  with  other  cases. 

I 

Case  58. 

L.  B.,  two  and  a  half  years,  Stockbridge.  Dr.  J.  R.  Hobbie,  North  Adams. 
Taken  ill  on  October  10,  with  fever  and  considerable  pain,  apparently  due 
to  retention  of  urine,  which  continued  for  forty-eight  hours.  There  was  some 
retraction  of  the  head.  Constipation.  On  October  12  there  was  paralysis 
of  the  right  leg. 

A  brother  of  case  59. 

Case  59. 

A  girl,  B.,  eight  years,  Stockbridge.  Dr.  J.  R.  Hobbie,  North  Adams.  On 
October  8  went  with  her  parents  in  an  automobile  to  Albany  to  see  the 
Hudson-Fulton  celebration.  They  returned  the  same  day.  On  the  following 
day  she  did  not  feel  well.  On  the  10th  of  October,  almost  at  the  same  hour 
as  her  brother,  she  had  fever,  and  felt  as  if  she  could  not  move.  Her  head 
was  retracted  somewhat.  She  was  in  bed  for  five  days,  for  two  days  was 
unable  to  move  her  legs.     She  recovered  speedily. 

There  is  in  the  same  town  a  case  of  two  or  three  years'  standing,  with 
which  there  may  have  been  some  contact. 
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Summary,  Great  Barrington  and  Vicinity. 

In  this  group  were  23  cases. 

The  first  cases  occurred  in  the  country,  near  each  other,  on  August  11 
(case  80)  and  August  20  (case  81)  in  Shefl5eld  and  Egremont,  respec- 
tively. 

The  19  cases  in  Great  Barrington  occurred  during  September  and  the 
first  week  in  October. 

Two  cases  in  Austerlitz,  N.  Y.,  included  in  this  group,  occurred  on 
September  28. 

In  18  cases  there  was  paralysis. 

Of  the  5  cases  which  did  not  have  paralysis,  3  were  abortive  (62,  69, 
79),  and  2  had  paresis  of  both  legs  (70,  71). 

Nearly  all  of  the  cases  in  Great  Barrington  (16  out  of  19)  are  located 
immediately  upon  or  quite  near  the  Housatonic  River,  4  being  on  the 
west  and  15  on  the  east  side  of  the  river. 

The  4  cases  on  the  west  side  of  the  river,  64,  68,  69  and  71,  on  Sep- 
tember 19,  22,  24  and  25,  respectively,  are  well  scattered. 

These  cases  seem  to  have  had  no  association  with  each  other  in  any 
known  manner,  unless  the  possible  indirect  contact  between  case  68 
(September  22),  who  was  a  first-year  student  in  the  high  school,  and 
case  69  (September  24),  whose  brother  was  in  the  eighth  grade  in  the 
same  building,  be  considered.  Case  64  (September  19)  was  an  only 
child,  who  had  not  been  in  school  during  the  current  school  year. 

This  last  case,  and  case  71  (September  25),  had  possible  contact  with 
cases  on  the  opposite  side  of  the  river,  as  will  appear  later. 

On  the  east  side  of  the  river  were  15  cases,  10  of  which  were  located 
on  East  Street  and  Avery  Lane,  practically  a  continuation  of  East  Street. 
The  5  remaining  cases  were  on  cross  streets  near  East  Street. 

From  three  households  where  were  cases  (61,  70,  72) ;  no  members  at- 
tended school. 

Cases  61  (September  8)  and  72  (September  25)  lived  in  adjoining 
houses  some  200  feet  apart,  at  the  south  end  of  East  Street.  There  was 
more  or  less  indirect  contact  between  these  2  cases,  because  the  second 
case  visited  the  neighbor's  child  after  it  was  ill,  but  she  did  not  go  into  the 
house,  though  her  sister  did  go  into  the  house  and  assisted  at  times  in 
caring  for  the  first  patient. 

The  source  of  infection  for  case  61  is  not  evident,  though  for  one  or 
two  unlikely  possibilities  reference  is  made  to  the  special  notes  on  the 
case. 

Case  70  (September  14)  was  an  only  child  of  three  and  one-half  years, 
daughter  of  the  man  for  whom  case  72  worked  as  bookkeeper.     It  was 
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!<aid  that  the  latter  had  visited  and  held  this  child  after  it  was  ill,  but 
this  statement  could  not  be  verified.  This  child  played  much  with  a 
neighbor's  children,  one  of  whom  attended  the  Bryant  School,  grade  2. 
There  were  no  cases  in  this  school. 

Case  67  (September  22)  was  employed  in  a  cotton  mill,  where  were 
no  other  cases.  A  sister  attended  the  eighth  grade  at  the  high  school 
building,  where  the  brother  of  case  69  also  attended,  with  case  68  in  the 
first  year  of  the  high  school.  There  is  no  history,  however,  of  any  ac- 
quaintance or  association  other  than  the  most  casual  between  the  one 
patient  and  the  members  of  the  other  two  households. 

The  group  of  cases  (5)  in  Avery  Lane,  at  the  northerly  part  of  the 
district,  might  readily  be  considered  as  contact  cases,  from  association 
with  each  other,  due  to  proximity,  but  further  study  of  the  matter  makes 
it  probable  that  they  belong  to  a  larger  group,  associated  somewhat 
loosely  with  the  Justin  Dewey  School. 

To  this  group  belong  the  11  remaining  cases  on  the  east  side  of  the 
river  and  cases  64  and  71  on  the  west  side  of  the  river.  The  details  are 
as  follows :  — 

The  schools  opened  on  September  7,  and  sessions  continued  through 
Friday,  September  24,  when  a  recess  was  taken  for  a  week,  on  account 
of  the  Great  Barrington  fair.  School  work  was  resumed  on  Monday, 
October  4. 

Whenever  school  is  mentioned  below,  it  refers  to  the  Justin  Dewey 
School. 

Case  60  (September  3)  did  not  attend  school,  but  a  brother  regularly 
attended  the  fifth  grade,  while  a  brother  and  sister  attended  the  fourth 
grade  regularly. 

Case  62,  an  abortive  case,  taken  ill  on  September  16,  attended  school, 
grade  2,  on  September  7  and  8.  She  was  then  out  till  October  18.  A 
sister  attended  the  eighth  grade  regularly. 

Case  63,  a  brother  of  the  foregoing,  became  ill  on  September  23.  These 
two  children  slept  in  the  same  bed  with  the  mother,  and  the  brother,  who 
was  four  years  of  age,  probably  received  his  infection  from  the  sister. 

Case  63 A  (September  16)  did  not  attend  school,  but  two  sisters  did, 
one  in  the  third  grade  and  one  in  the  second  grade,  and  they  were 
regularly  present  from  the  opening  of  the  session  on  September  7.  There 
was  also  contact  with  case  60,  because  the  families  lived  in  closely  ad- 
joining houses,  and  the  children  played  together  considerably. 

The  teacher  in  grade  3  is  an  aunt  of  case  64,  September  19,  and  is 
accustomed  to  seeing  her  niece  (case  64)  frequently. 

Case  65  (September  20)  attended  grade  3  till  September  22. 

Case  66  (September  20),  an  infant,  had  a  brother  who  attended  grade 
3  regularly- 
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Case  71  (September  25)  attended  grade  2  till  September  24. 

A  boy  in  the  family  of  case  73  (September  25)  regularly  attended 
grade  6. 

Case  74  (September  25)  attended  grade  4  regularly  till  September  24. 
He  returned  to  school  October  19.  A  brother  of  this  patient  attended 
grade  2  regularly. 

Case  75  (October  2)  had  a  brother,  case  76  (October  6),  who  was  in 
school  October  4  and  5  after  the  recess  for  the  fair.  Another  child,  of 
whom  there  are  12  in  this  family,  attended  ^e  sixth  grade  regularly. 

A  sister  of  case  77  (October  7)  attended  grade  6  regularly. 

Thus  between  September  16  and  October  7,  13  cases  are  associated 
directly  or  indirectly  with  the  Justin  Dewey  School. 

The  diagram  illustrates  the  distribution  of  the  cases. 

The  23  cases  were  cared  for  by  four  physicians.  One  physician  had  10 
cases,  one  8,  one  3  and  one  2  cases. 

Three  of  the  physicians  have  families  and  children.  There  were  no 
cases  in  physicians'  families. 

The  physician  who  had  10  cases,  after  being  called  to  his  first  patient, 
visited  two  families  where  infantile  paralysis  occurred  subsequently. 
These  calls  were  on  chronic  cases  of  other  illness,  and  he  did  not  come  in 
close  contact,  if,  indeed,  he  even  saw  those  who  had  anterior  polio- 
myelitis later.  Further,  in  each  of  these  two  instances  there  were  other 
possibilities  of  direct  contact  with  other  cases  of  the  disease. 

Another  physician,  who  between  September  19  and  29  saw  8  cases, 
had  not  been  in  any  of  the  homes  in  question  for  a  considerable  period 
until  called  for  the  present  illness. 

Only  3  of  the  cases  are  on  the  line  of  the  electric  railway  or  the  route 
taken  by  automobiles  in  passing  through  the  town,  though  5  other  cases 
are  quite  near. 

Only  1  case  is  close  to  the  line  of  the  railroad. 

Case  60. 

E.  C.y  six  years.  East  Street,  corner  Cottage  Street,  Great  Harrington.  Dr. 
M.  T.  Cavanaugh,  Main  Street,  Great  Barrington.  On  September  2  was 
observed  to  limp  slightly  when  walking.  On  the  following  day  had  fever 
(100^  to  102^),  vomiting,  and  pain  in  leg  and  knee.  On  September  6  there 
was  paralysis  of  the  left  leg. 

There  are  5  other  children  in  the  family.  This  child  attends  the  Dewey 
School,  grade  2,  though  he  did  not  enter  this  year  until  October  18.  Two  or 
three  of  the  other  children  attend  the  same  school,  up  to  the  fifth  or  sixth 
grade.  J.  in  the  fifth.  Father  is  a  lineman  for  the  Great  Barrington  Elec- 
trie  Light  Company. 
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Case  61, 

M.  F.,  two  years,  215  East  Street,  Great  Barrington.  Dr.  M.  T.  Cavanaugh, 
Main  Street,  Great  Barrington.  Fever  (102**)  began  on  September  8,  ac- 
companied by  some  delirium;  would  not  stay  in  bed;  once  fell  to  floor.  A 
week  later,  on  September  15,  there  was  paralysis  of  both  legs,  left  arm  and 
left  face.  There  was  some  retention  of  urine  for  nearly  twenty-four  hours. 
No  evidence  of  paralysis  now  present  (November  3).  One  other  child,  of 
four  years  of  age,  occupied  the  same  bed  with  the  patient  throughout  the 
whole  illness,  and  still  continues  to  do  so. 

The  F.  case  (72,  September  25)  lives  a  short  distance  away  in  the  adjoining 
house. 

The  Sheffield  case  (80,  August  11)  is  a  cousin  of  this  boy's  mother,  but 
there  had  been  no  communication  between  the  families  for  a  long  period 
prior  to  this  child's  illness. 

A  cousin's  child  on  the  father's  side  had  an  attack  of  this  same  disease 
in  Sharon,  Conn.,  early  in  the  spring.  Between  these  families  there  is  a 
regular  exchange  of  letters,  with  which  this  baby  may  have  played. 

Case  62. 

E.  0.,  seven  years,  72  State  Road,  Great  Barrington.  Dr.  M.  T.  Cava- 
naugh,  Main  Street,  Great  Barrington.  Taken  ill  on  September  16,  with 
fever,  headache,  pain  in  back  of  neck,  lower  part  of  back  and  leg  ache. 
Slight  sore  throat.  Pain  in  legs  and  ankles  continued  for  two  or  three  days. 
Well  since. 

Attended  Dewey  School,  grade  2.  Entered  on  September  7.  Beginning 
September  9  was  out  continuously  to  October  4,  when  she  returned  to  school. 

Sister  of  case  63.  ^ 

Case  63. 

J.  0.,  four  years,  72  State  Road,  Great  Barrington.  Dr.  M.  T.  Cavanaugh, 
Main  Street,  Great  Barrington.  Taken  ill  with  fever  (104^),  vomiting  and 
pain  between  the  shoulders  on  September  23.  Constipated.  On  September 
26  or  27,  paralysis  of  both  legs. 

This  child  and  sister,  above  mentioned,  slept  in  the  same  bed  with  the 
mother. 

There  are  2  older  girls  in  the  family  who  are  not  in  school. 

Case  63 A. 

D.  G.,  four  years,  6  Cottage  Street  Extension,  Great  Barrington.  Dr.  M. 
T.  Cavanaugh,  Main  Street,  Great  Barrington.  For  two  or  three  weeks  be- 
fore onset  of  illness,  on  September  16,  complained  of  feeling  tired,  especially 
in  the  legs,  on  walking.  On  or  about  September  16  had  high  fever,  was  dull 
and  quiet,  and  wished  to  be  let  alone.  There  was  pain  under  the  left  knee. 
About  September  26  there  was  paralysis  of  the  extensor  muscles  of  the  left 
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leg;  patient  could  not  straighten  out  the  left  leg.  Later  she  was  unahle  to 
stand  on  that  leg  for  several  weeks.  Now  (April  5,  1910)  quite  well,  except 
that  she  has  less  endurance  than  before. 

Case  64. 

H.  M.,  six  years,  34  Castle  Hill,  Great  Barrington.  Dr.  Bebee,  Main 
Street,  Great  Barrington.  One  week  before  illness  was  operated  on  for 
adenoids  and  tonsils  at  home,  by  Dr.  Blanchard  of  Pittsfield.  Two  days 
before  had  a  slight  fall,  no  ill  effects  so  far  as  known.  Taken  ill  with  fever 
and  vomiting;  was  dull  and  sleepy  on  September  19,  and  on  the  following 
day  there  was  paralysis  of  the  left  leg,  of  mild  degree. 

No  other  children  in  the  family;  not  in  school  this  year. 

An  aunt,  teacher  in  Justin  Dewey  School,  grade  3,  is  a  fn^quent  visitor. 

Compare  with  case  7S,  last  paragraph. 

Case  65. 

G.  J.  F.,  seven  years,  41  Russell  Street,  Great  Barrington.  Dr.  M.  T. 
Cavanaugh,  Main  Street,  Great  Barrington.  No  previous  illness,  except  that 
two  weeks  before  did  considerable  running  and  racing  at  school.  On  Sep- 
tember 20,  headache,  also  fever,  which  continued  to  September  26.  From  the 
21st  to  the  24th  he  was  delirious.  On  September  22,  vomiting  and  paralysis 
of  both  legs.  Diarrhoea  was  present  one  day.  Appai'ently  recovered  by 
October  11. 

No  other  children.  Attended  Dewey  School,  grade  3.  Was  out  of  school 
from  September  22  to  October  17,  inclusive. 

Case  66. 

M.  E.  W.,  fourteen  months,  63  East  Street,  Great  Barrington.  Dr.  Bebee, 
Main  Street,  Great  Barrington.  Became  ill  with  fever  on  September  20. 
Vomiting  followed  dose  of  castor  oil.  September  24  discovered  that  there 
was  paralysis  of  both  legs,  the  right  more  severely. 

An  only  child.    No  known  contact  with  other  cases. 

Case  67. 

H.  D.,  sixteen  years,  49  Cottage  Street,  Great  Barrington.  Dr.  Bebee, 
Main  Street,  Great  Barrington.  On  September  22,  medium  headache,  loss 
of  appetite,  malaise  and  slight  fever.  Considerable  pain  in  lumbar  region 
and  in  legs.  On  September  25,  26  and  27,  vomiting.  On  September  26, 
paralysis  of  right  leg,  and  paralysis  of  left  leg  on  September  28. 

Two  other  children  in  the  family;  none  in  school.  This  girl  worked  in  the 
finishing  room  at  the  Edgemere  Manufacturing  Company  (spreads). 

Case  68. 

D.  B.  R.,  fourteen  years,  12  Barrington  Place,  Great  Barrington.  Dr.  C. 
H.  Chapin,  Main  Street,  Great  Barrington.     On  September  22,  vomiting, 


No.  34.J  INFECTIVE   DISEASES.  599 

which  continued  all  of  the  following  day,  when  fever  appeared  (102'  to  103"). 
On  the  evening  of  September  24  appeared  paralysis  of  both  sides  of  the  face. 
On  the  25th  there  was  delirium,  later  dullness,  gradually  increasing  till  patient 
became  comatose,  death  taking  place  on  September  27,  On  September  25 
there  was  paralysis  of  the  labio-glosso-pharyngeal  muscles,  so  that  the  jaw 
dropped  and  he  could  not  put  it  forward.  During  the  last  twenty-four  hours 
there  was  incontinence  of  urine  and  feces. 

He  was  a  first-year  student  in  the  high  school,  at  Searles  Building.  Other 
children  in  family;  none  in  school. 

Case  69. 

J.  R.,  five  years,  31  Dresser  Avenue,  Great  Barrington.  Dr.  Bebee,  Main 
Street,  Great  Barrington.  On  September  24,  considerable  fever.  On  25th, 
headache,  and  on  26th  gradually  became  completely  unconscious,  which  con- 
dition lasted  till  the  following  day,  nearly  twenty-four  hours  in  all.  Rapid 
recovery  followed. 

A  brother  attends  the  eighth  grade  at  high  school,  Searles  Building.  Two 
other  boys  in  the  family. 

Compare  cases  78  and  79. 

Case  70. 

A.  H.,  three  and  a  half  years,  135  East  Street,  Great  Barrington.  Dr.  Bebee, 
Main  Street,  Great  Barrington.  This  child,  with  its  mother,  was  in  Pittsfield 
on  July  4.  About  September  14,  without  initial  fever,  there  was  noticeable 
lameness  of  the  left  leg,  followed  by  a  similar  lameness  in  the  right  leg.  On 
September  18  there  was  tenderness  about  the  neck  and  arms,  later  in  the  legs. 
On  September  20  vomiting  began,  which  continued  through  the  following  day. 

An  only  child.  Played  intimately  with  children  on  opposite  side  of  the 
house,  kissing  the  baby  frequently.  Case  72  (Sept.  25)  was  employed  as 
bookkeeper  by  this  child's  father.    No  source  of  infection  known. 

Case  71. 

G.  B.,  se^en  years,  87  Railroad  Avenue,  Great  Barrington.  Dr.  Bebee, 
Main  Street,  Great  Barrington.  Some  fever  and  vomiting  on  September  25. 
Better  the  following  day  and  went  to  church.  On  the  28th  he  went  to  the 
eattle  show.  On  September  29,  again  had  slight  fever,  headache  and  stomach 
ache.     On  September  30,  paresis  of  right  leg. 

Only  child  in  family.  Attended  Dewey  School,  grade  2,  till  September  24, 
then  out  till  October  26.  At  Dewey  School  in  possible  contact  with  cases 
60  and  76. 

Case  72. 

K.  F.,  twenty-five  years,  225  East  Street,  Great  Barrington.  Dr.  M.  T. 
Cavanaugh,  Main  Street,  Great  Barrington.  On  evening  of  September  25, 
vomiting.  On  26th  and  27th  very  nervous.  On  28th  seen  by  physician. 
She  had  little  or  no  fever.  She  was  not  seen  on  the  29th.  On  the  30th 
he  found  her  sitting  up,  but  in  appearance  severely  ill,  with  an  acute  in- 


600  STATE  BOARD  OF  HEALTH.  [Pub.  Doc. 

fection;  the  mouth  was  dry,  there  was  sordes  on  the  teeth.  No  fever.  She 
could  move  the  right  leg  with  great  difficulty  only.  Later,  the  right  arm  and 
the  right  leg  were  paralyzed.  On  October  1,  delirium  appeared  and 
continued  for  three  days.  On  October  4  was  unable  to  articulate  dis- 
tinctly, but  the  condition  improved  on  the  5th  -and  6th.  At  that  time 
(October  6)  there  was  slight  difficulty  in  swallowing,  and  on  the  night  of 
the  6th  of  October  patient  died,  with  evidences  of  respiratory  paralysis. 

Was  said  to  have  seen  her  employer's  child  (case  70,  September  14)  a  few 
days  before  her  own  illness.  This  however,  is  said  not  to  be  so  by  the  latter^s 
family.  She  went  also  to  the  house  of  case  61,  living  in  the  next  house, 
some  distance  away,  but  did  not  go  in.  Her  sisters,  however,  did  go  in,  and 
one  of  them  helped  care  for  the  child  and  kissed  him.  The  patient,  however, 
had  a  room  to  herself. 

Case  73, 

H.  C,  fourteen  months,  32  Avery .  Lane,  Great  Harrington.  Dr.  M.  T. 
Cavanaugh,  Main  Street,  Great  Barrington.  A  mild  case,  taken  ill  on  Sep- 
tember 25  or  26,  with  drowsiness  and  fever,  pain  in  the  legs.  Previous  to 
this  time  the  baby  crept  and  would  take  a  few  steps.  With  the  onset  as 
above  described  was  unable  to  do  either.  On  October  10,  began  again  to 
«reep  slightly. 

Other  children  in  family.  One  boy  is  in  Dewey  School,  grade  6.  Cases 
74  to  77,  inclusive,  in  the  immediate  neighborhood. 

Case  74. 

H.  H.,  ten  and  one-half  years,  16  Avery  Lane,  Great  Barrington.  Dr. 
C.  S.  Chapin,  Main  Street,  Great  Barrington.  Early  in  September  had  a 
slight  headache  and  some  fever  for  two  days.  On  September  28,  fever, 
with  some  delirium  for  the  first  night,  headache,  nausea  and  some  soreness  in 
lower  part  of  back  and  right  leg.  On  October  5,  paralysis  of  right  leg. 
Slight  disturbance  of  left  leg  for  one  day. 

Attends  the  Dewey  School,  grade  4.  Was  out  from  September  24  to 
October  19,  inclusive.  A  brother  attends  same  school,  grade  2,  and  had  no 
absences.    Cases  73  and  75  to  77,  inclusive,  in  the  inunediate  ifeighborhood. 

Case  75, 

E.  C,  twenty  months,  29  Avery  Lane,  Great  Barrington.  Dr.  M.  T. 
Cavanaugh,  Main  Street,  Great  Barrington.  On  October  2  walked  poorly. 
On  October  4,  fever,  pain  in  lower  back  and  right  leg  and  vomiting.  On 
October  5,  paralysis  of  right  leg.    Brother  of  the  following  case. 

Case  76, 

J.  C,  seven  years,  29  Avery  Lane,  Great  Barrington.  Dr.  M.  T.  Cavanaugh, 
Main  Street,  Great  Barrington.  On  October  6,  severe  headache,  vomiting 
and  delirium  at  night.  Fever,  103*.  Some  pain  about  the  face  and  in  the 
legs.    On  October  8,  paralysis  of  right  side  of  face. 

Brother  of  the  foregoing  case. 


No.  34.]  INFECTIVE   DISEASES.  601 

Attended  school  at  Dewey  School,  grade  2.  Another  brother  attended  same 
school,  grade  6.  This  brother  was  regularly  in  school.  The  patient  attended 
from  the  beginning  of  the  term  tiU  the  vacation  for  the  fair,  on  September 
24)  with  the  exception  of  September  22.  He  was  in  school  October  4  and  5, 
leaving  on  October  6.  There  are  11  other  children  in  the  family^  12  in  alL 
In  close  contact  with  other  Avery  Lane  cases. 

Case  77. 

M.  0.,  two  and  a  half  years,  26  Avery  Lane,  Great  Barrington.  Dr.  0.  S. 
Chapin,  Main  Street,  Great  Barrington.  Fever,  some  headache,  delirium, 
beginning  on  October  7.  Moderate  retraction  of  head,  and  pain  in  right  leg. 
Vomiting.    On  October  11,  paralysis  of  right  leg. 

Sister  attends  Dewey  School,  grade  6.  In  contact  with  cases  73  to  76,  in- 
clusive, in  same  vicinity. 

Case  78. 

J.  M.,  seven  years,  Austerlitz,  N.  Y.  Dr.  Bebee,  Main  Street,  Great  Bar- 
rington. This  case  and  following  are  here  included  because  they  were  seen 
by  Dr.  Bebee,  and  because  of  the  resemblance  of  this  case,  in  some  particulars, 
to  case  69.  On  September  28  returned  from  school,  feeling  miserable. 
On  29th  was  drowsy,  and  on  the  30th  still  more  so,  becoming  unconscious  on 
the  following  day;  and  on  this  same  day  he  became  paralyzed  in  both  arms 
and  both  legs.  The  unconsciousness  continued  almost  without  interruption 
till  October  5. 

He  is  a  nephew  of  the  domestic  employed  at  the  home  of  case  64  (Sept.  19) 
in  Great  Barrington,  but  there  was  no  visiting  between  the  two  places  for 
a  considerable  time  prior  to  the  time  case  64  became  ill.  Letters  were  received 
from  the  domestic  telling  of  the  case  in  her  employer's  family.  Neither  did 
the  aunt  visit  Austerlitz  till  considerably  later. 

There  was  a  second  case,  an  abortive  one,  in  the  family,  as  follows :  — 

Case  79. 

D.  M.,  five  years,  Austerlitz,  N.  Y.  Dr.  Bebee,  Main  Street,  Great  Bar- 
rington. Brother  of  the  foregoing.  September  29,  30,  and  October  1,  acted 
qneerly,  complained  of  being  dizzy  and  unable  to  walk.  Three  days  later  was 
qnite  well  again,  and  had  no  further  trouble. 

In  the  western  part  of  the  town,  without  any  known  connection  between 
them,  through  schools  or  otherwise,  there  were  said  to  be  3  other  cases,  2  of 
them  in  one  family.  This  is  a  country  town,  with  hardly  a  village  or  hamlet, 
the  houses  being  considerably  scattered. 

Case  80. 

G.  D.,  twenty  years,  Sheffield,  near  Egremont  line.  Dr.  A.  T.  Wakefield, 
Sheffield.  About  August  11,  taken  ill  with  fever,  100.5**  to  102*^,  headache. 
Moderate  retraction  of  head,  pain  and  tenderness  over  lower  dorsal  and  lum- 
bar regions.    On  August  14,  paralysis  of  both  legs,  and  paresis  of  right  arm. 
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No  known  contact  with  other  cases.  May  have  been  in  Qxeat  Harrington 
for  a  day  previous  to  being  ill,  but  at  that  time  no  cases  in  the  town  (Great 
Barnngton).  lives  on  a  farm,  well  isolated  from  any  other  case.  Pre- 
vious to  his  illness  was  an  intimate  associate  with  the  following  case. 

Case  81. 

F.  L.,  twenty-one  years,  Egremont,  near  Sheffield  line.  Dr.  A.  T.  Wake- 
field, Sheffield.  Was  an  intimate  friend  of  the  preceding  case  (80),  though 
the  date  of  the  last  contact  between  the  two  cannot  now  be  established.  On 
August  20,  i^udden  headache,  repeated  vomiting,  and  fever,  never  over  101**. 
There  was  retraction  of  head,  and  considerable  pain  in  back  and  legs.  On 
August  21,  paralysis  of  both  legs,  together  with  some  disturbance  of  the 
arms  and  back.  Retention  of  urine  after  first  twenty-four  hours.  The 
paralysis  increased,  and  on  the  morning  of  August  23  he  died  from  paralysis 
of  respiration. 

Acknowledgment  is  hereby  made  of  the  uniform  courtesy  and  co-opera- 
tion on  the  part  of  all  the  physicians  whose  cases  were  the  subject  of 
investigation. 

ORIGIN  AND  PREVALENCE  OF  TYPHOID  FEVER  IN  BOSTON 

IN  THE  YEAR  1909.' 

Introduction. 

The  work  upon  which  the  following  report  concerning  typhoid  fever 
in  Boston  during  the  year  1909  is  based  was  begun  August  15,  and  con- 
tinued until  the  close  of  the  year.  The  thanks  of  the  investigator  are 
due  to  Dr.  Mark  W.  Richardson,  secretary  of  the  State  Board  of  Health, 
and  to  Dr.  M.  J.  Rosenau,  Professor  of  Preventive  Medicine  at  the 
Harvard  Medical  School,  for  their  advice  and  assistance;  and  to  the 
officials  of  the  boards  of  health  of  Boston  and  adjacent  cities  for  their 
courtesy  in  furnishing  information  concerning  the  reported  cases.  Finan- 
cial assistance  in  carrying  on  the  work  was  obtained  from  the  State 
Board  of  Health  and  from  the  Charles  Follen  Polsom  Fellowship  in 
Hygiene  of  the  Harvard  Medical  School. 

At  first  the  object  of  the  investigator  was  to  study  the  cases  in  as  com- 
plete detail  as  possible,  but  the  carrying  out  of  this  intention  soon  proved 
to  be  impossible,  owing,  first,  to  the  magnitude  of  the  problems  that  were 
uncovered  in  the  process  of  the  investigation ;  secondly,  to  the  attempt  of 
the  investigator  to  study,  simultaneously  with  the  Boston  cases,  various 
outbreaks  of  typhoid  fever  in  other  parts  of  the  State ;  and  tliirdly,  to  the 
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inyestigator's  inability,  owing  to  his  departure  from  Boston,  to  complete 
the  study  of  several  small  local  epidemics,  of  suspected  "  typhoid  houses  " 
and  suspected  "  typhoid  carriers.*' 

This  report  is  to  be  considered  merely  as  a  preliminary  survey  of  the 
problem.  Further  study  of  the  situation,  in  the  opinion  of  the  investi- 
gator, should  be  undertaken  by  a  single  individual,  qualified  to  spend  his 
whole  time  studying  the  origin  and  prevalence  of  typhoid  fever  through- 
out the  State. 

Method. 

The  office  of  the  Boston  board  of  health  was  first  visited.  Here  was 
obtained  the  name,  address  and  age  of  the  individual  reported  as  being 
sick  with  typhoid  fever.  Here,  also,  was  learned  the  name  of  the  doctor 
making  the  report  and  the  date  of  the  notice.  This  information  was 
recorded  upon  a  typhoid  fever  case  card,  devised  as  follows :  — 

Name,  Age,  Res.,  Ward, 

Birthplace,  Duration  of  Residence,  Occupation, 

Reported  by  Date, 

F.H.  F.  M.  B.  B.»  S.  S.* 

Children,  Neighbors, 

P.H. 

Water,  Milk,  Veg.,  Fish, 

Gen.  Hyg.,  Sewerage, 

P.I.    Date  of  Onset,  Duration, 

Complications,  Result, 


P.  S.  I. 


Present  Res. 
Present  Occup. 


An  explanation  of  some  of  the  abbreviations  may  be  advisable. 

Under  "  F.  H.^^  (family  history)  are  spaces  for  recording  information 
concerning  members  of  the  patient's  family,  the  father  ("F.*'),  mother, 
brothers  and  sisters,  the  brothers  and  sisters  dead  ("B.*",  "S.*"), 
children  and  neighbors.  The  information  here  recorded  concerned  largely 
the  present  or  past  existence  of  typhoid  cases  and  their  relationship  to 
the  patient,  as  possible  evidence  of  the  source  of  the  infection  of  the 
case  in  hand.  Under  "  P.  H.'*  (past  history)  were  recorded  the  recent 
activities  of  the  individual,  —  date  of  his  return  to  the  city,  etc.  The 
sources  of  articles  of  food  ingested  were  next  noted.  Under  "  Gen.  Hyg." 
were  noted  briefly  the  conditions  favoring  contact  infection  —  filthy 
tenements,  flies,  etc.  Most  of  the  other  items  are  self-explanatory. 
Under  **  P.  S.  IP  was  noted  briefly  the  probable  source  of  infection,  — 
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whether  from  milk,  water,  shellfish,  contact;  whether  of  local  or  imported 
origin,  etc. 

Another  and  a  better  card  is  the  following  one,  used  by  the  investi- 
gatoi*8.of  the  typhoid  fever  situation  in  Washington,  D.  C.  This  card 
18  better  adapted  for  permanent  records. 

Typhoid  Fever  Case  Cabd. 

Date  of  investigation,  Case  No. 

Name, 

Age,  Color,  Sex,  Nationality, 

Probable  date  of  onset,  Date  definite  symptoms, 

Name  and  address  of  physician. 

Residence. 

How  long  resident  in  District  of  Columbia, 

Residence  when  taken  sick,  ;  from  to 

Previous  residences,  ;  from  to 

Subsequent  residences,  ;  from  to 

Temporary  absences  from  District  of  Columbia  within  thirty  days  prior. 

Number  of  occupants,  ;  ag^ 

Number  of  occupants  who  have  had  typhoid,  ;  when. 

Newcomers  in  house  within  three  months  prior. 

Newcomers  in  house  had  typhoid  f 

Servants : 

"White:  Resident,  Typhoid? 

Nonresident,  Typhoid? 

Colored:  Resident,  Typhoid f 

Nonresident,  Typhoid  f 

Typhoid  at  homes  of  servants  f  Whenf 

Disposal  of  sewage,  Water-closet  in  house  f 

Water-closet  in  yardf  Privy f  Location? 

General  sanitary  condition  of  residence, 


Place, 
Other  cases. 


;  from 


Within  thirty  days  prior, 
Occasionally, 


Occupation, 
to 

Water. 
Solely, 


Food, 


Within  thirty  days  prior, 

Where  taken, 

Milk  (how  used),  ;  from 

Ice  cream  f  Where  t 

Uncooked  fruits  and  vegetables, 

Shellfish, 


Boiled  f 


Principally, 


Pasteurized  t 
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Contact. 

Afisociatioii  thirty  days  prior  with  patients  in  fehrile  stage, 

Association  with  suspected  cases, 

Association  with  persons  who  have  had  typhoid  within  six  months, 

one  year,  ;  two  years,  ;  three  years,  ;  four  years,  ;  five 

years, 
Association  thirty  days  prior  with  persons  in  contact  with  patients  in  febrile 

stage, 
Treatment  of  stools  and  urine  of  patients, 
Other  precautions. 
Remarks: 
Summary: 

Signature : 

Having  obtained  the  preliminary  information  of  the  name,  address, 
etc.,  from  the  Board  of  health  office,  the  investigator  then  looked  up  the 
case,  and  obtained,  when  possible,  the  additional  information  desired. 
This  information  was  obtained  most  often  from  the  individual  himself, 
or  from  members  of  the  family  or  friends.  In  some  cases  the  attending 
physician  kindly  furnished  the  information.  Especial  thanks  are  due 
to  the  officials  of  hospitals,  where  many  of  the  cases  were  treated,  for 
their  courtesy  in  giving  information  concerning  the  patients,  and  in 
permitting  them  to  be  visited. 

In  many  cases,  owing  to  the  lapse  of  time  between  the  report  of  the 
case  and  its  investigation,  or  to  other  reasons,  only  a  partial  report  could 
be  obtained.  The  following  tables  and  percentages  are,  therefore,  at 
times  based  on  incomplete  data.  Tliere  is  no  reason  for  believing,  how- 
ever, that  complete  returns  would  modify  the  conclusions  drawn. 

The  report  of  the  cases  by  months  is  shown  in  the  following  table. 
Any  discrepancy  between  these  tables  and  those  of  the  Boston  board  of 
health  is  due  to  the  fact  that  certain  cases  were  reported  by  both  the 
attending  physician  and  the  hospital  to  which  the  case  was  later  sent, 
and  are  thus  sometimes  counted  twice  in  the  Boston  lists.  Together 
with  the  reported  cases  are  noted  unlisted  cases,  i.e.,  cases  not  upon  the 
Boston  lists,  which  were  either  not  recorded  or  noted  merely  as  question- 
able eases  and  not  verified. 
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Reported  and  Utdiated  Cases. 


• 

G 
4 

■ 

Si 

s 

1 

5 

■ 

3 

• 

1 

<2 

1 

a 

1 

J 
S 

I 
1 

• 

• 

3 

Reported, 

51 

11 

24 

22 

26 

33 

33 

70 

142 

134 

70 

42 

658 

Not  listed.     . 

7 

- 

3 

- 

3 

5 

6 

7 

4 

2 

- 

3 

40 

Totals,     . 

58 

11 

27 

22 

29 

33 

39 

77 

146 

136 

70 

45 
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Diagnosis. 

In  most  cases  the  diagnosis  as  made  by  the  atteoding  physician  was 
accepted  as  final.  No  attempt  was  made,  without  the  physician's  consent 
and  assistance,  to  verify  the  diagnosis  by  blood  cultures  or  Widal  reac- 
tions. The  investigator  was  ready  to  assist  the  attending  physician  with 
these  tests,  but  in  the  majority  of  cases  such  tests  would  have  been  made 
too  late  to  have  been  of  any  clinical  value.  Many  cases  were  reported  as 
typhoid  fever  without  a  Widal  or  blood  culture  test  having  been  made, 
and  quite  a  number  of  these  cases  were  probably  wrongly  diagnosed. 
Oftentimes  cases  reported  as  typhoid  fever  were  sent  to  the  hospitals  and 
there  otherwise  diagnosed.  These  cases  are  classed  as  "false  hospital 
cases  '*  in  the  accompanying  table.  Cases  not  sent  to  the  hospital,  where 
the  subsequent  clinical  history  showed  clearly  a  condition  other  than 
typhoid  fever,  are  grouped  as  "  false  home  cases.'' 


False  Cases. 


• 

• 

• 

J 

u 

• 

• 

1 

1 

1 

1 

• 

1 

< 

i 

i 

• 

1 

-< 

a 
I 

1 

o 

6 

» 

• 

3 

Home,    . 

2 

- 

1 

4 

2 

4 

- 

4 

3 

4 

4 

5 

S3 

Hospital. 

10 

4 

10 

7 

5 

8 

11 

10 

10 

11 

10 

10 

106 

Totals,     . 

12 

4 

11 

11 

7 

12 

11 

14 

13 

15 

14 

15 

139 

Of  the  false  cases,  106,  or  76  per  cent.,  were  hospital  cases,  33,  or 
24  per  cent.,  home  cases.  The  distribution  of  the  false  home  and  hos- 
pital cases  by  months  and  wards  is  shown  in  the  following  tables :  — 
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FaUe  Hor, 

»0 

Cases. 

».„. 

( 

1 

i'H'i 

tl« 

T 

■ 

* 

» 

11  lu 

u 

u 

"1" 

" 

U 

" 

M 

U 

11 

a 

u 

u 

Febnurj 

Maieh. 

AprU, 

M«-, 

June. 

July. 

October. 

Ijovcmbe 

■'i:l 

i 

. . 
,"'1 

;■ 

1 

1 

. 

■ 

1 

■ 

■ 

1 

1 

TduLi, 

■■ 

10 

' 

- 

' 

' 

- 

■-!■ 

' 

' 

33 

false  Hospital  Cases. 


47 

U 

a 

1 

Febnmrj 

April, 
M.y, 

July. 

Beptembe 
October. 

Decembc 

I_ 
1. 

\] 
i- 

-1 

1    1 

■-    1 
I    1 

3 

1 

a 

- 

1 

- 

1 

t 

1 

- 

2 

:i! 

1 

10 

4 

8 

10 

TowJb. 

i  i 

• 

1 

• 

! 

- 

t 

' 

a 

3 

7 

S 

3 

S 

' 

1     E 

loe 

Of  698  reported  or  unlisted  cases,  416  received  hospital  treatment. 
Out  of  these  416,  106,  or  25  per  cent.,  were  not  typhoid  fever.     Two 


608 


STATE  BOARD  OF  HEALTH. 


[Pub.  Doc. 


hundred  and  eighty-two  cases  were  treated  at  home;  33,  or  12  per  cent., 
of  these  cases  were  considered  not  to  be  typhoid  fever.  More  careful 
investigation  of  the  home  cases  would  probably  have  shown  a  larger  per- 
centage of  false  home  cases. 

The  distribution  of  the  cases  by  wards  reflects  slightly  the  local  con- 
ditions. 

The  list  of  diseases  considered  and  reported  to  be  typhoid  fever  is  as 
follows:  febricula,  24;  pneumonia,  19;  malaria,  10;  tuberculosis,  9;  no 
diagnosis,  9;  influenza,  8;  bronchitis,  7;  appendicitis,  4;  enteritis,  4; 
meningitis,  4;  pleurisy,  3;  pyelitis,  3;  anterior  poliomyelitis,  3;  endo- 
carditis, 3;  cirrhosis  of  liver,  2;  empyema,  2;  mastitis,  2;  and  1  case 
each  of  kidney  abscess,  secondary  anfemia,  exophthalmic  goiter,  syphilis, 
gastritis,  tumor  of  kidney,  liver  abscess,  scarlet  fever,  pneumo-thorax, 
orchitis,  mitral  disease,  salpingitis,  peritonitis,  erythema  multiforme, 
fractured  skull,  infectious  arthritis,  malignant  endocarditis,  lumbago, 
otitis  media,  laryngitis,  Cowperitis,  alcoholism,  phlebitis,  myositis  and 
perinephritis. 

The  waste  of  health,  time  and  life  resulting  from  the  treatment  of 
malaria,  appendicitis,  tuberculosis  and  poliomyelitis  as  typhoid  fever 
hardlv  needs  comment. 

In  the  following  tables  are  shown  the  "true  cases,"  distributed  by 
months  and  wards.  The  list  was  obtained  by  subtracting  the  false  cases 
from  the  reported  ones,  and  adding  thereto  the  unlisted  cases. 


True  Cases. 


Wabds 

Extraneous. 

1 
12 

I  4|5 

6  7 

8 

9 

10 

11 

12 

1 

IS 

1* 

IS 

16 

17 

" 

19 

20 

21 

22 

23 

1 
24 

26 

■ 

H 

January. 

- 

1 

2 

- 

- 

3 

1 

5 

4 

2 

- 

3 

3 

4 

2 

3 

1 
2 

4 

-'    3 

1 

2 

- 

1 

1      46 

February, 

1 

3 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

1 

- 

** 

1 

"I 

1 

7 

March,     . 

1 

4 

1 

- 

- 

2 

- 

- 

- 

- 

- 

- 

- 

-!    2 
1 

- 

- 

1 

_! 

1 

4 

- 

- 

- 

16 

AprU,      . 

- 

1 

- 

- 

1 

1 

- 

- 

- 

- 

- 

- 

1 

1 

1 

- 

- 

3 

1 

- 

_i 

1 
1 

11 

May.        .        . 

1 

3 

- 

3 

- 

2 

1 

- 

1 

1 

- 

2 

- 

2 

1 

- 

- 

- 

-     1 

- 

1 

- 

2 

- 

1 

22 

June, 

- 

5 

- 

- 

- 

6 

1 

- 

1 

- 

1 

- 

1 

2 

- 

- 

1 

2 

-     1 

1 

- 

1 

1 

2 

1 

26 

July.        .        . 

- 

1 

- 

- 

1 

- 

1 

3 

4 

- 

- 

- 

2 

2 

2 

1 

- 

- 

2;    2 
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4 

4 

1 

4 
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3 
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2 
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1 
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1 

3 

1 

4     8 

3 

3 

2 

61 

2 
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October,  . 

4 

10 

7 

8 

3 

1 

1 

3 

~ 

1 

5 

4 

1 

3 

3 

6 

2 

1 

7 

16 

5 

5 

2 

7 

11 

5 
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November. 

1 

2 

2 

6 

3 

2 

2 

- 

2 

- 

3 

3 

3 

2 

2 

3 

4 

4 

1 

4 
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3 

2 
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December, 

14 

6 
42 

20 

- 

- 

3 
24 

~ 
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1 

4 

15 

14 

12 

1 
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3 
43 

3 
18 
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1 

'    2 
10 

30 

Totals. 
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11 

17 

19 

27 

13 

21 
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23 

81 
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Conclusions. 

First,  the  present  method  of  listing  cases  chronologically  permits  them 
to  be  entered  twice  on  the  list.  Secondly,  cases  reported  "  questionable  " 
and  not  verified  are  usually  listed  among  the  typhoid  cases  only  in  case 
of  subsequent  death,  and  in  this  way  the  typhoid  morbidity  is  not  accu- 
rately gauged  by  the  list  as  posted.  Thirdly,  the  nonverification  of  re- 
ported typhoid  cases  results  in  a  considerable  error  in  the  compilation  of 
health  statistics,  both  as  regards  morbidity  and  mortality.  Fourthly,  the 
nonverification  of  reported  typhoid  cases  favors  a  certain  amount  of  mal- 
practice.  Much  of  this  is  corrected  by  the  hospitals,  or  by  the  transference 
of  cases  from  one  physician  to  another.  Fifthly,  the  sufiEering  and  death 
caused  by  the  treatment  of  appendicitis,  poliomyelitis,  tuberculosis, 
pneumonia,  etc.,  as  typhoid  fever  demand  a  more  careful  supervision 
on  the  part  of  the  public  health  oflBcials,  Sixthly,  no  satisfactory  solution 
or  handling  of  the  typhoid  fever  problem  can  be  accomplished  until 
the  individual  t3T)hoid  cases  are  speedily  and  correctly  diagnosed. 

Study  op  the  True  Cases. 

The  date  of  the  morbidity  was  found  to  be  diflScult  to  determine 
accurately  in  many  cases,  owing  to  the  insidious  onset  of  the  disease. 
The  date  when  the  patient  first  definitely  realized  he  was  sick  was  usu- 
ally recorded.  This  sometimes  coincided  with  the  onset  of  chills,  fever, 
going  to  bed  or  calling  the  doctor. 

The  morbidity,  distributed  according  to  months  and  wards,  is  shown 
by  the  accompanying  charts  and  tables :  — 
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Hospital  and  Home  Treatment. 

The  nuniber  of  cases  treated  at  home  and  in  the  hospitals  is  shown 
in  the  following  tables.  Fifty-five  per  cent,  of  the  cases  are  hospital 
cases. 

Home  Cases. 
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Hospital  Cases. 
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Conclusions. 

The  North  End  is  the  only  poor  district  where  a  majority  of  the 
typhoid  cases  is  treated  at  home.  South  Boston,  East  Boston  and  Charles- 
town  send  most  of  their  cases  to  the  hospitals.  This  may  be  partially 
explained  by  the  Italian  dread  of  hospitals  and  by  the  Irish  knowledge 
of  these  valuable  institutions.  The  advisability  of  sending  all  snspected 
cases  to  the  hospitals  is  evident  for  the  following  reasons :  firsts  the  chance 
of  secondary  cases  in  the  home  is  lessened;  secondly,  the  patient  receives 
treatment  that  is  either  better  or  less  expensive,  or  both;  thirdly,  the 
diagnosis  is  more  often  correct,  and  consequently  inappropriate  treatment 
is  less  likely. 

Race. 

The  grouping  of  cases  according  to  race  is  based  upon  the  birthplace 
of  the  patient,  or,  in  the  case  of  a  child,  the  birthplace  of  the  parents. 
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Conclusions. 

About  35  per  cent,  of  the  population  of  Boston  is  said  to  be  foreign 
born^  and  about  an  equal  percentage  of  the  typhoid  fever  cases  is  dis- 
tributed among  these  foreign  peoples.  About  1  per  cent,  of  the  fever 
cases  is  among  the  colored  people^  who  form  nearly  2  per  cent,  of  the 
population.  The  number  of  cases  among  the  Canadians,  53,  or  25  per 
cent,  of  the  foreign  cases,  includes  many  vacationists  or  emigrants  who 
have  come  to  Boston  sick.  The  Italians,  who  are  said  to  form  about  10 
per  cent,  of  the  foreign-bom  population,  contribute  more  than  25  per 
cent,  of  the  foreign  cases.  This  nimiber  is  augmented  by  a  number  of 
imported  cases,  —  laborers  who  have  been  working  outside  of  the  city 
and  have  returned  to  Boston;  it  also  includes,  probably,  a  considerable 
number  of  cases  not  really  typhoid  fever. 


Sex. 
The  sex  of  the  cases  is  shown  in  the  following  table :  — 
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55 

22 

9 
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Totals,  . 

46 

7 

16 

11 

22 

26 

28 

63 

133 

121 

66 

30 

559 

The  predominance  of  males,  317,  or  56  per  cent.,  may  be  due  to  the 
greater  activity  of  this  sex  as  travelers.  In  September,  during  the  milk 
epidemic  in  Brighton,  when  many  households  were  infected,  females 
predominated  in  number. 

Age. 

The  age  periods  of  the  cases  are  shown  in  the  following  five-year  divi- 
sion of  the  cases,  compiled  by  months.  The  largest  number  of  cases 
occurred  between  the  ages  of  fifteen  and  twenty-five.  This  is  the  period 
stated  by  Osier  to  be  the  time  of  greatest  susceptibility. 
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Occupations, 

The  occupations  of  the  cases  are  grouped  under  two  heads,  —  those 
that  are  exposed  to  infection,  and  those  that  are  conducive  to  the  spread 
of  infection.  Among  the  occupations  especially  to  be  noted  for  their 
number  are  those  of  traveling  salesmen  and  railroad  employees.  Of  the 
nurses,  2  were  in  attendance  upon  typhoid  cases,  1  took  care  of  an 
appendix  case  which  proved  to  be  typhoid  fever,  and  2  probably  were 
infected  while  caring  for  gall  bladder  cases.  No  nurses  were  reported 
sick  from  the  Massachusetts  General  Hospital,  where  prophylactic  vac- 
cination has  been  instituted.  Some  of  the  occupations,  such  as  domestics, 
might  be  grouped  under  the  second  class  also.  The  presence  of  31  in- 
dividuals involved  in  occupations  conducive  to  the  spread  of  typhoid 
fever  probably  explains  many  of  the  un traced  sources  of  infection  of 
other  cases.  Among  the  total  number  of  cases  147  were  school  children, 
and  55  were  women  living  at  home,  without  other  occupation. 
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Exposing  Occupations, 
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Occupations  conducive  to  the  Spread  of  Typhoid  Fever, 
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Restaurant  helper, 

Marketman, 

Baker, 

Sausage  maker,  . 

Waitress  or  waiter, 

Grocery  boy, 

Laundryman,     . 

Iceman, 

Cook. 

Cigar  maker. 

Grocer, 

Masseur,     . 

Liquor  bottler,  . 

Butler, 

Milkman,    . 

Vegetable  peddler. 

Water  earner,     . 

Totals, 
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31 


Morialiiy. 

The  mortality  statistics  are  incomplete  as  some  of  the  typhoid  cases 
reported  in  December  may  increase  the  total  number.  In  the  following 
table  is  shown  the  mortality  by  months,  and  its  distribution  among  the 
different  nationalities :  — 
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10 
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25 

18 
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86 

The  average  mortality  was  16  per  cent,  for  tlie  year.  Among  the 
American  born  it  was  ll^^  per  cent,  and  among  the  Canadians  32  per 
cent.  This  high  mortality  rate  of  the  Canadians  is  perhaps  explained 
by  the  virulence  of  infections  attributable  to  Canadian  sources^  as  most 
of  these  cases  were  among  travelers  from  the  Provinces.  The  mortality 
among  the  Irish,  29  per  cent.,  is  also  high,  and  is  possibly  referable 
in  part  to  the  low  vitality  of  these  people,  induced  by  unhygienic  modes 
of  living. 

Sanitary  Conditions  of  Homes. 

The  sanitary  conditions  under  which  the  cases  were  living  were  classi- 
fied roughly  as  follows :  — 

Excellent, 72 

Good, 276 

Poor, 131 

Bad, 42 

Questionable, 38 

Total, 559 

The  incidence  of  the  disease,  348  cases,  or  62  per  cent.,  among  the 
well-to-do  is  noteworthy.  Under  present  conditions  the  people  well 
enough  oflf  to  be  traveling  for  their  vacations  or  for  other  reasons  are 
more  likely  to  be  infected  with  typhoid  fever  than  the  poorest  and  most 
ignorant  in  the  city. 

Sources  of  Infection, 

The  559  true  cases  during  the  year  1909  can  be  divided  into  two  main 
groups:  first,  those  who  were  not  away  from  Boston  during  the  month 
preceding  their  sickness;  second,  tliose  who  returned  to  Boston  having 
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probably  become  infected  elsewhere.  Some  of  these  latter  cases  were  sick 
on  their  arrival ;  others  became  sick  shortly  after  reaching  Boston.  The 
distribution  of  these  cases  by  months  and  wards  is  shown  in  the  following 
tables : — 

Local  Cases. 


Warob. 

1 

« 

1 

2 

S 

4 

5 

1 

6 

7 

8 

9 

10 

11 

12 

IS 

14 

15 

16 

17 

18 

19 

20 

21 

22 

2S 

24 

28 

1  2 

January. 

February, 

liaroh,     . 

April, 

May,        .        . 

June, 

July,       . 

August.  . 

Septembtf . 

October,  . 

November, 

December, 

1 

1 

2 
3 
3 

1 

11 

1 

1 

4 
1 
3 
4 

4 
3 
4 

1 
6 

2 
3 
1 

4 

1 
4 

2 

3 

2 
8 
5 

1 

1 
7 
7 
3 
2 

21 

2 

1 
1 
2 
6 

2 
1 

2 

1 

18 

1 

1 
1 

1 

1 

5 

4 

2 
1 
3 
3 

1 

4 

1 
1 
4 
1 

2 

1 
1 
1 

2 
2 

3 

1 

2 
1 
2 
2 
2 

3 

1 

1 
2 

4 

1 
2 
2 

4 

< 

2 
2 
1 
3 
2 
2 
2 
4 

2 
2 

3 

2 

4 

2 

1 

1 

1 

2 
2 

4 

1 

2 

1 
1 
3 
1 

2 
2 
3 
4 

3 

1 

3 

1 
2 
5 
7 
4 
1 

1 

1 
2 
1 
2 
1 
4 

3 
2 

1 
1 

2 

2 
3 

2 

1 

1 

1 

1 

2 
1 

4 

4 
2 

1 

1 
2 

60 
7 
2 

1 
1 

2 

42 

7 
12 
10 
18 
19 
17 
47 
90 
68 
42 
24 

Totals, 

31 

17 

18 

14 

11 

5 

4 

13 

16 

22 

10 

9 

9 

13 

15 

23 

12 

14'    5 

1 

15 

72 

405 

Imported  Cases, 


1 

1 

2 

S 

3 
3 

4 

1 
6 

1 
6 

1 
1 

1 

1 
2 

7 

1 

1 
2 

2 

6 

8 

1 
9 

10 

11 

12 

13 

8 

1 

4 

Wai 
14 

1 

2 
1 
1 

5 

ADS. 

1 

15!  16 

17 

18 

19 

20 

i 
21 

22  28 

1 

24 

25 

f 

5 

January, 
February, 
March.    . 
April. 
May,       . 
June. 
July,       . 
Auguet,  . 
September. 
October,  . 
November, 
December, 

1 

1 

1 

3 

1 
1 
1 
2 
6 
1 

12 

2 

3 

2 

1 

1 

1 
1 
1 

•- 

1 

1 
1 

_ 

1 

1 
1 
3 

1 

1 

2 

1 

4 

1 

1 
2 

1 

6 

1 
1 
1 
2 

5 

3 

- 

1 
1 
3 

1 

6 

1 
1 
1 
3 
8 
9 

2 
20 

1 

1 
2 
3 

1 
1 

2 

3 
1 

3 
2 

2 
2 
3 
1 

1 

2 

1 
3 
1, 
1, 

1 

1 

1 
3 

2 

!    5 

1 
1 

1    2 

i  2 

4 

11 
10 
86 
52 
15 
8 

TotAlft, 

2   6   6 

4 

- 

3 

7 

3     - 

7 

8 

5 

8     0 

17 

1 

158 
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Of  course  it  is  impossible  to  trace  each  case  with  certainty.  The 
grouping  of  the  cases  merely  shows  the  most  probable  source  of  infection. 
In  the  following  tables  are  shown  the  probable  modes  of  infection  of 

tlie  local  cases :  — 

Local  Cases, 


• 

1 

• 

1 

« 

t 

< 

■ 

• 

s 

d 

•-a 

• 

1 

< 

i 

i 

October. 

November. 

Dooember. 

1 

Known  ezpoeure:  — 

Secondary 

11 

2 

3 

1 

2 

3 

4 

10 

6 

15 

7 

8 

72 

Milk. 

- 

- 

- 

- 

- 

- 

- 

3 

62 

- 

- 

72 

UdkCt) 

- 

- 

- 

- 

- 

- 

- 

8 

1 

3 

- 

11 

Unknown  exposure:  — 

Shellfish  (?) 

2 

- 

1 

1 

1 

4 

- 

1 

3 

10 

1 

28 

Carrier  (?) 

1 

- 

- 

3 

1 

1 

1 

2 

4 

1 

18 

Occupation 

2 

1 

1 

- 

1 

2 

1 

4 

1 

- 

- 

16 

Environment 

ft 

1 

1 

- 

1 

1 

2 

6 

3 

1 

- 

22 

Unknown, 

21 

3 

6 

5 
10 

12 
18 

8 
19 

10 

20 

10 

31 

16 

12 

163 

Totals 

42 

7 

12 

17 

47 

97 

69 

41 

22 

401 

Under  the  group  '^  secondary  ^'  are  classified  the  cases  that  were  known 
to  have  been  exposed  to  direct  infection  in  their  households  or  at  work. 
Under  '*  occupation  "  are  grouped  nurses,  ward  tenders,  a  hospital  bar- 
ber, etc.  Under  "environment"  are  grouped  several  cases  of  young 
children  playing  over  dump  heaps  or  dirty  swimming  waters,  gutters, 
etc.  Under  "milk"  are  gathered  the  cases  exposed  to  infection  in 
Brighton.  Under  **  milk  (  ?)"  are  cases  in  Charlestown  that  were  taken 
sick  about  the  same  time  as  cases  in  Somerville  and  Cambridge,  supplied 
by  what  was  thought  to  be  a  common  infected  milk.  Under  "  shellfish 
( ?)"  are  cases  unexposed  to  other  known  sources  of  infection  who,  shortly 
before  being  sick,  partook  of  shellfish  which  may  or  may  not  at  the  time 
have  seemed  spoiled.  In  no  instance  were  two  cases  clearly  traced  to  the 
same  source  of  shellfish  contamination.  Under  "carrier  (?)"  are  cases 
not  known  to  have  been  otherwise  exposed  to  infection  who  were  living 
with  individuals  who  have  had  typhoid  fever.  In  some  instances  this 
supposition  was  supported  by  a  history  of  several  sporadic  cases  in  the 
household.  Among  the  cases  of  unknown  sources  of  infection  are 
grouped  those  concerning  whom  no  history  could  be  obtained,  those  prob- 
ably not  typhoid,  and  those  probably  exposed  to  undetected  avenues  of 
infection.  This  group  could  probably  be  considerably  reduced  by  more 
thorough  and  timely  investigation. 
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The  subdivisioQs  of  the  imported  cases  are  shown  in  the  following 

table :  — 

Imported  Cases, 


• 

1 

• 

1 

• 

1 

• 

1 

i 

• 

• 

• 

■** 

9 

< 

• 

a 

1 

• 

1 

• 

J 

a 

1 

J 

1 

5 

Known  exposure:  — 
Secondary,         .... 

Milk 

Water. 

Unknown  exposure:  — 

SheUfish(?) 

Unknown 

4 

- 

4 

1 

4 

1 

1 

1 
4 

1 
10 

1 
1 

14 

6 
0 
2 

8 

17 

2 

28 

8 

1 
18 

1 

2 
12 

2 

1 
6 
8 

IS 

37 
8 

9 
S2 

Totals 

4 

- 

4 

1 

4 

7 

11 

16 

36 

62 

16 

168 

Study  of  these  two  groups  of  cases  shows  that  of  the  569  cases  the 
source  of  infection  of  264,  or  47  per  cent.,  was  unknown;  120,  or  21 
per  cent.,  were  probably  infected  by  contaminated  milk;  37,  or  7  per 
cent.,  were  possibly  infected  by  the  eating  of  infected  shellfish. 


Milk  Infections, 

The  milk  supplied  to  Boston  is  largely  furnished  by  four  or  five  large 
milk  firms.  This  milk  is  retailed  by  these  contractors  to  small  firms, 
and  is  also  distributed  widely  by  the  contractors  themselves.  Much  of 
the  milk  is  mixed  at  the  milk  depots,  to  secure  standard  and  uniform 
qualities.  Unfortunately,  this  mixing  of  the  milk  from  many  sources 
greatly  favors  the  dissemination  of  any  infection  of  the  milk  that  may 
have  taken  place.  This  fact  was  clearly  shown  three  years  ago,  in  Jan- 
uary, 1907,  when  an  explosive  epidemic  of  over  seven  hundred  cases  of 
scarlet  fever  in  four  cities  followed  the  infection  of  the  milk  of  one 
of  these  contractors.  The  dangers  of  such  infection  are  guarded  against 
by  the  contractors  in  two  ways.  Some  of  the  contractors  pasteurize  their 
milk,  but  this  procedure,  although  it  probably  lessens  the  chances  of  a 
wide-spread  epidemic,  does  not  destroy  the  toxins  generated  in  infected 
milk.  Moreover,  it  produces  a  milk  that  deteriorates  more  rapidly  when 
subsequently  reinfected  with  bacteria.  All  of  the  firms  try  to  guard 
against  infected  milk  by  careful  medical  inspection  of  the  farmers  and 
handlers  of  the  milk.  But  when  it  is  remembered  that  the  milk  of 
Boston  is  gathered  froui  hundreds  of  farms  in  Massachusetts,  Xew 
Hampshire,  Maine,  Vermont  and  Xew  York;  and  when  it  is  realized 
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that  any  individual  who  has  ever  had,  is  having  or  is  about  to  have 
typhoid  fever  can  infect  this  milk,  and  scatter  sickness  to  hundreds  of 
homes,  the  inhabitant  of  Boston  who  has  received  uninfected  milk  during 
the  year  can  thank  largely  his  good  fortune.  Inspection  by  milk  firms 
and  boards  of  health  can  lessen  the  chances  of  milk  infection,  but  can 
never  guarantee  its  purity  while  the  milk  business  is  conducted  as  it 
is  to-day. 

Beference  to  the  chart  showing  the  morbidity  of  cases  by  wards  shows 
a  sharp  increase  in  the  number  of  local  cases  in  wards  3,  4  and  5  in 
October.  Of  these  14  unexplained  cases  reported  from  this  district  in 
October,  9,  or  64  per  cent.,  obtained  their  milk  from  stores.  During 
September  and  October  there  occurred  outbreaks  of  typhoid  fever  in 
Cambridge  and  Somerville.  After  investigating  the  epidemics  in  Cam- 
bridge, the  milk  inspector  there  reported  that  the  September  cases  for 
the  most  part  were  grouped  in  North  Cambridge,  and  were  thought 
to  be  due  to  a  common  infected  milk  supply.  The  suspected  milk  was 
cut  oflE  from  this  region  and  put  into  the  "  run  milk  '*  of  the  contractor 
which  was  distributed  to  other  dealers  in  Cambridge,  Charlestown  and 
Boston.  The  majority  of  the  October  cases  in  Cambridge  occurred  in 
East  Cambridge,  and  were  attributed  to  this  same  infected  milk  that  had 
been  shifted  from  a  North  Cambridge  to  an  East  Cambridge  dealer. 
This  sudden  increase  of  cases  in  Charlestown  among  the  store-supplied 
individuals,  corresponding  in  time  of  morbidity  to  the  increased  number 
of  cases  in  East  Cambridge,  suggests  a  conmion  origin  for  the  two  sets 
of  cases. 

Briciitok  Epidemic. 

Another  more  extensive  epidemic  occurred  in  September  in  Brighton. 
The  following  data  regarding  these  cases  show  conclusively  the  milk- 
borne  character  of  the  epidemic. 

During  the  first  week  in  September  the  number  of  cases  of  typhoid 
fever  reported  for  Ward  25,  the  Brighton  district,  suddenly  increased. 
The  monthly  report  of  the  true  cases  of  typhoid  fever  for  this  ward  for 
the  year  is  as  follows :  — 


January, 
June,    . 
July,     . 
August, 


1 
2 
1 
2 


September, 61 

October, 11 

November, 2 

December,  .       •.        .        .        .  1 


Investigation  of  the  cause  of  the  number  of  typhoid  cases  in  this 
ward  showed  that,  almost  without  exception,  the  cases  were  supplied  by 
a  common  milkman,  or  had  access  to  a  common  milk  supply.  During 
August,  2  cases  in  Ward  25  and  1  ease  living  in  Ward  11  but  working 
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in  Ward  25;  during  September,  51  eases  in  Ward  25  and  i  caaes  in  other 
parts  of  the  city  temporarily  residents  in  Ward  25 ;  and  during  October, 
7  cases  resident  in  Ward  85,  —  a  total  of  71  cases,  —  were  found  to  have 
had  milk  from  a  common  source.  The  incidence  of  morbidity  is  shown 
in  the  following  charts. 

Incidence  of  Morbidity  in  Brighton  Epidemic. 


1   £  3  4   5   6  7  8   9    0  II  IZ  13  ■«    5  16  l7  IB  19  i(  11  Zi  2i  i*  iS  M  17  »  19  M  SI 

W 

I                                              "V     ' 

t                             it                       1 

I                                     -         -J[ 

,                                 *1  &    £  T                                                    ^                IT 

t                                        8  ^   T  -     - 

t                         „  H-t/  r 

'             i            "-tt    t .  » 

+         ,-i     ,..,    H  .41    it-« 

i—     .:^^-.^:::v-2-  -T^-<x    .. 

I  of  the  cases  was  32  males,  and  39  females. 


The  age  distribution  of  the  cases 

vas  as  follows :  — 

Under  5  years,    ....      4 

38  to  40  years,     . 

6  to  10  years,      . 

.      5 

41  to  45  years, 

11  to  15  years,     . 

.     10 

46  to  50  years, 

16  to  20  years,     . 

.      6 

51  to  55  years, 

21  to  25  years,     . 

.    11 

56  to  60  years, 

26  to  30  years,    . 

.      5 

61  to  65  years, 

31  to  35  years,     . 

.      8 

Tolal,    . 

The  occupations  were  as  follows :  — 

Not  yet  in  school,        ...      3 

Teamsters,    .... 

School, 

.     20 

Traveling  salesman, 

Housewives, 

.     19 

Iceman, 

School  teacher.    . 

.      1 

Kailroad  emplovees. 

Domestic, 

1 

Laimdrymeii, 

Physician,     . 

1 

Grocerymen, 

Business  men. 

.     13 

Total,    . 
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Among  these  caees  8  died,  —  a  mortality  of  11  per  cent. 

The  milk  suspected  was  delivered  also  in  Brookline  and  Waltham. 
Here  the  cases  of  typhoid  fever  increased  sharply  in  number  after  this 
time.  Eighteen  out  of  24  cases  examined  in  Waltham  and  5  out  of 
8  cases  in  Brookline  obtained  milk  from  this  infected  supply.  Thus 
94  cases  were  exposed  to  infection  from  this  milk.  The  incidence  of 
morbidity  of  these  cases  is  shown  in  the  accompanying  charts :  — 

Inddence  of  Morbidity  of  Brighton,  BrookUrte  and  Waltham  Cases. 


Study  of  these  cases  shows  that,  although  they  were  exposed  to  infec- 
tion from  a  common  milk  supply,  they  were  probably  not  all  infected 
therefrom,  inasmuch  as  the  period  of  morbidity  is  drawn  out  over  a 
period  of  more  than  five  weeks.  Among  these  cases  are  many  that  may 
have  been  due  to  secondary  infection,  either  from  other  members  of  the 
family  or  from  early  cases  that  may  have  infected  ice,  groceries  or  store 
milk.  Several  of  the  cases  had  just  returned  to  the  city  and  may  have 
imported  their  infection. 

Sources  of  the  Milk  Pollvtwn. 
The  suspected  milk  was  from  two  sources.    For  the  most  part  it  came 
from  nine  farms  in  Wayland  and  Sudbury.    Another  portion  of  the  milk 
was  obtained  at  times  during  August  from  a  Boston  milk  contractor. 
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Examination  of  the  suspected  milkman^s  business  showed  no  evident 
source  of  infection  among  his  employees  or  among  any  of  the  persons 
coming  in  contact  with  the  milk  from  the  time  it  was  received  from  the 
farms  until  it  was  delivered.  The  man  who  capped  the  milk  bottles  gave 
an  indefinite  history  of  having  had  some  sort  of  a  fever  in  his  childhood. 
No  typhoid  bacilli  were  found  in  a  single  examination  of  his  feces  and 
urine. 

The  farms  producing  the  milk  were  examined  repeatedly  by  men  from 
the  Boston  board  of  healthy  and  an  agent  of  the  State  Board  of  Health 
made  a  partial  examination.  No  cases  of  typhoid  fever  were  found  on 
these  farms^  and  no  evident  source  of  contagion  was  discovered.  At  one 
farm  two  boys  were  at  work  who  had  typhoid  fever  in  1908,  the  previous 
fall.  Bepeated  examinations  of  urine  and  feces  from  these  individuals 
failed  to  show  typhoid  bacilli. 

Another  farm  was  situated  in  close  proximity  to  a  pond  supplied  in 
part  by  water  drained  from  the  Marlborough  filter  beds.  Examination 
of  this  water  by  the  Boston  board  of  health  showed  it  to  be  contaminated 
with  fecal  material,  and  unfit  for  household  use.  This  water  was  not 
used  on  the  farm  except  as  drinking  water  for  the  cows  while  at  pasture. 
That  the  cows,  wading  through  this  water,  became  contaminated,  and 
that  this  filth  was  shaken  into  the  milk  pails,  seems  barely  possible. 
The  absence  of  typhoid  fever  at  the  farm  itself,  however,  where  milk 
was  freely  used,  and  where  the  pond  was  used  as  a  swimming  pool,  makes 
this  theory  very  improbable. 

The  sources  of  the  milk  obtained  from  the  Boston  contractor  were 
investigated  by  the  Boston  board  of  health  without  revealing  any  source 
of  the  contagion.  Shortly  afterwards,  however,  infected  milk  said  to  be 
from  the  same  milk  train,  derived  from  a  farm  on  which  there  was  a 
case  of  typhoid  fever,  was  blamed  for  an  outbreak  of  fever  in  Cambridge 
and  Somerville.  No  absolute  connection  between  this  infected  farm  and 
the  Waltham  milk  dealer  has  been  found,  but  such  a  connection  may 
have  been  the  source  of  the  milk  contagion. 

The  possible  sources  of  infection  of  this  milk  were :  — 

1.  The  sewage-polluted  stream  near  one  of  the  farms. 

2.  The  milk  capper,  who  may  have  had  typhoid  fever  years  ago,  and 
who  may  now  be  an  intermittent  carrier. 

3.  The  boys  who  had  had  typhoid  fever  last  year  at  work  on  one  of 
the  farms. 

4.  The  infected  farm  suppljdng  milk  to  the  Boston  contractor,  who 
furnished  milk  to  the  Waltham  milk  dealer. 
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Small  Local  Outbreaks  of  Typhoid  Fever. 

Among  the  local  cases  in  Dorchester  were  4  who  attributed  their  in- 
fection to  a  boarding  house  on  Dorchester  Avenue,  where  a  waiter  was 
said  to  have  been  sick.    From  these  cases  there  were  2  secondary  cases. 

In  an  East  Boston  Italian  family  7  children  were  infected,  one  after 
another.  Six  of  these  cases  were  secondary  to  a  primary  case,  who 
probably  became  infected  while  working  away  from  home. 

Typhoid  Houses  and  Carriers. 

In  the  North  and  West  Ends  two  houses  were  found  giving  a  history 
of  repeated  cases  of  typhoid  fever.  At  one  house  there  had  been  5  or  6 
children  sick  during  the  past  four  years.  At  the  other  house  4  children 
were  said  to  have  had  typhoid  fever  during  the  past  year.  In  both  of 
these  houses  the  hygienic  conditions  were  exceedingly  bad.  But  as  none 
of  the  cases  had  gone  to  a  hospital  the  diagnosis  of  typhoid  fever  was  not 
certain.    Carriers  as  a  source  of  these  cases  were  suspected. 

In  another  family,  in  Dorchester,  a  boy  was  taken  sick  without  evident 
source  of  infection.  Four  other  members  of  his  family,  including  his 
mother,  had  been  sick  with  typhoid  fever  in  years  past. 

The  comparatively  large  number  of  cases  in  Ward  22  during  the  first 
months  of  the  year  suggests  that  the  typhoid  epidemic  in  that  ward  in 
1908  is  still  showing  its  results  through  the  action  of  carriers. 

Among  the  imported  cases  numbered  with  the  Boston  cases  are  those 
from  adjacent  cities  that  were  sent  to  Boston  for  treatment.  Brookline, 
Somerville,  Norwood  and  Cambridge,  where  there  were  small  typhoid 
epidemics,  thus  contributed  to  the  Boston  lists. 

In  addition  to  these,  there  are  other  cases  of  travelers  from  other  parts 
of  the  country,  who  seemingly  picked  up  their  infection  elsewhere,  and 
remained  in  Boston  until  convalescent.  There  is  also  a  large  number 
of  Bostonians  who  returned  from  various  parts  of  this  country  or  from 
abroad  infected  in  one  way  and  another.  In  some  instances  these  cases 
gave  a  history  of  having  come  from  among  other  typhoid  cases.  Among 
such  foci  of  infection  may  be  mentioned  Seaview,  Eockport,  a  Maine 
lumber  camp,  a  dredger  in  the  harbor,  etc.  Eight  cases  returned  from 
New  Hampshire,  7  from  Canada  and  6  from  Revere,  Mass.  Single  cases 
of  indefinite  origin  returned  from  many  parts  of  New  England.  The 
mode  of  infection  in  many  of  these  cases  was  reported  to  have  been  from 
bad  water. 
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Genebal  Conclusions. 

1.  No  control  of  the  typhoid  fever  problem  can  be  hoped  for  until 
each  individual  case  of  typhoid  fever  is  correctly  and  promptly  diag- 
nosed, and  reported  with  the  least  possible  delay  to  the  local  board  of 
health. 

2.  The  cases  reported  as  typhoid  fever  should  be  verified  by  blood 
culture  or  Widal  tests,  to  insure  proper  diagnosis  and  proper  resulting 
treatment  of  the  patient,  and  to  make  the  health  records  more  accurate, 
and  consequently  more  effective. 

3.  A  patient  suspected  of  having  typhoid  fever  should  be  promptly 
isolated,  and  treated  as  a  contagious  case.  Unless  adequate  care  and 
precautions  can  be  taken  at  the  house,  he  should  be  removed  to  a  hos- 
pital, both  for  his  own  good  and  for  the  safety  of  his  family  or  associates. 

4.  No  patient  should  be  discharged  from  a  hospital  or  in  private  prac- 
tice until  he  understands  clearly  the  ways  in  which  typhoid  fever  is 
spread,  and  realizes  that  every  case  of  typhoid  fever  may  remain  a  source 
of  contagion  for  an  indefinite  time  without  any  symptoms  of  sickness. 

5.  Whenever  possible  the  feces  and  urine  of  a  typhoid  case  should  be 
examined  before  he  is  discharged.  But  a  negative  result  from  such  an 
examination  should  not  be  taken  to  prove  that  the  case  is  not  a  carrier. 

6.  A  campaign  of  education  of  the  general  public  should  be  instituted, 
with  the  object  of  spreading  broadcast  the  knowledge  of  the  methods  by 
which  typhoid  fever  is  transmitted  and  the  ways  in  which  it  can  be 
guarded  against. 

7.  The  extent  of  the  typhoid  morbidity  in  a  community  from  year 
to  year  is  at  present  largely  a  matter  of  chance.  It  should  decrease 
as  popular  knowledge  concerning  typhoid  fever  increases. 

8.  All  persons  who  are  accustomed  or  forced  to  travel  into  other  parts 
of  the  country,  especially  to  the  south  and  to  Canada,  or  into  rural  dis- 
tricts, where  the  chances  of  getting  contaminated  water,  milk,  shellfish 
or  other  articles  of  diet  are  many,  and  almost  impossible  to  guard  against, 
and  all  physicians,  nurses,  ward  tenders  and  hospital  employees,  should 
receive  prophylactic  inoculation. 

TYPHOID  FEVER  OUTBREAK  AT  JEFFERSON,  MASS. 

On  September  21  there  was  reported  from  Dorchester  a  case  of  tjrphoid 
fever  that  gave  a  history  of  having  spent  Labor  Day  at  a  hotel  at  Jef- 
ferson, Mass.  On  September  22,  a  case  from  Cambridge  and  on  Sep- 
tember 23  a  case  from  East  Boston  were  reported  that  gave  simUar 
histories.     About  this  same  time  several  other  people,  who  had  spent 
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Labor  Day  at  this  hotel  in  Jefferson,  appeared  at  the  Boston  City  and 

Carney  hospitals   sick  with  typhoid   fever.     An  investigation   of  the 
source  of  these  cases  was  immediately  begun. 

Among  the  Labor  Day  guests  at  the  Mount  Pleasant  House  in  Jeffer- 
son, 60,  or  a  few  less  than  a  tenth  of  the  guests,  were  found  to  be  in- 
fected with  typhoid  fever.  The  distribution  of  these  cases  was  as 
follows :  — 

Boston :  — 

Brighton, I 

Charlestown, 4 

Dorchester, 13 

East  Boston,       .        . 6 

Roxbury, 11 

South  Boston, 2 

37 

Blackstone, 1 

Brookline, 1 

Cambridge, 6 

Somerville, 1 

Waltham, 1 

Worcester, 4 

Pawtucket,  R.  I., 2 

Providence,  R.  L, 6 

New  Haven,  Conn., 1 

Total, 60 

Fifty-nine  of  these  cases  were  distributed  among  62  households.  The 
occurrence  by  age  periods  was  as  follows :  — 

Under  10  years, 1 

U  to  15  years, .        *  7 

16  to  20  years, 14 

21  to  25  years,  .        .        . 15 

26  to  30  years, 11 

31  to  35  years, 6 

35  to  40  years, 3 

Over  40  years, 1 

Total, 58 

All  of  these  cases  spent  a  part  of  Sunday,  September  5,  and  Monday, 
September  6,  Labor  Day,  at  the  hotel  together.  Some  of  the  guests 
came  on  Sunday  and  others  left  on  Monday. 
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The  meals  taken  in  common  by  19  of  these  guests,  who  came  late  or 
left  early,  were  as  follows :  — 

Sunday,  September  5 :  — 

Breakfast, 15 

Dinner, 18 

Supper, 19 

Monday,  September  6 :  — 

Breakfast, 19 

Dinner, 14 

Supper, 9 

Tuesday,  September  7:  — 

Breakfast, 3 

ISTo  cases  of  typhoid  fever  have  been  reported  among  guests  of  the 
hotel  who  left  on  or  before  Sunday,  September  5,  or  who  arrived  at 
the  hotel  on  or  subsequent  to  Monday  morning,  September  6. 

The  incidence  of  morbidity  among  the  infected  cases  is  shown  graph- 
ically in  the  accompanying  chart. 

Incidence  of  Cases  of  Typhoid  Fever  as  contracted  at  Jefferson,  Mass.,  on 

Sept.  6,  1909. 
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Inquiry  among  the  cases  showed  that  they  did  not  arrive  or  leave 
at  the  same  time;  that  they  were  not  a  closely  associated  group,  apart 
from  the  other  hotel  guests;  that  they  had  not  been  off  on  any  expedi- 
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tion  or  party  where  they  could  have  gotten  food  from  outside  the  hotel. 
No  evidence  was  found  to  suggest  that  infection  of  the  cases  had  taken 
place  outside  of  tlie  hotel.  Investigation  of  the  conditions  at  the  hotel 
showed  the  following  facts. 

The  Mount  Pleasant  House  is  admirably  situated  on  high  ground 
overlooking  Jefiferson.  The  sewage  from  the  hotel  drains  off  into 
a  valley  and  is  there  well  taken  care  of  by  filter  beds.  There  was 
no  evidence  of  any  break  in  the  sewerage  system  or  contamination 
of  the  hotel  water  supply.  The  water  used  by  the  hotel  came  from 
two  sources.  The  hotel  is  supplied  with  the  same  water  as  Jefferson 
and  the  rest  of  Holden.  This  water  was  causing  no  typhoid  fever  among 
the  people  in  the  villages.  In  front  of  the  hotel  is  a  well,  the  water  of 
which  was  frequently  used  for  drinking  by  the  hotel  guests.  During  the 
summer  this  water  had  caused  no  sickness.  Examination  of  the  water 
showed  no  evidence  of  sewage  contamination. 

The  fresh  vegetables  used  at  the  hotel  were  supplied  by  a  large  whole- 
sale dealer  in  Worcester.  No  evidence  was  found  to  show  that  the 
lettuce  or  celery  used  had  been  irrigated  with  sewage,  or  that  these 
vegetables  were  causing  any  typhoid  fever  in  other  localities. 

The  milk  furnished  the  hotel  came  from  three  sources.  A  small 
amount  of  it  was  produced  on  the  place.  No  evidence  of  fever  past  or 
present  was  found  among  the  stable  men,  and  no  source  of  pollution 
of  the  milk  at  the  stable  was  noted.  Another  portion  of  the  milk  was 
obtained  from  two  farms  not  far  from  the  hotel.  The  sanitary  condi- 
tions at  these  farms  were  not  of  the  best  or  above  criticism,  but  no  past 
or  present  history  of  typhoid  fever  was  found  at  either  of  them.  The 
bulk  of  the  milk  was  obtained  from  the  milk  train  of  a  large  Boston 
milk  contractor.  No  typhoid  fever  was  discovered  among  the  farms 
furnishing  this  milk,  and  no  fever  was  being  caused  by  this  same  milk 
when  brought  down  to  Boston  and  mixed  with  the  milk  of  the  con- 
tractor's general  supply. 

Investigation  among  the  past  and  present  employees  of  the  hotel 
showed  that  at  the  time  of  the  investigation  no  one  at  the  hotel  was 
sick  or  had  been  recently  sick  with  any  fever  suggesting  typhoid  fever. 
Among  the  past  employees  two  maids  were  reported  sick.  One  of  these 
maids  had  been  at  the  hotel  from  July  3  to  September  6,  when  she 
returned  to  her  home,  seemingly  in  excellent  health.  She  taught  school 
for  ten  days,  and  then  began,  on  September  17,  to  have  a  headache.  On 
September  21  she  went  to  bed,  and  on  September  25  showed  a  positive 
Widal  test.  No  reason  was  found  to  show  that  this  maid  had  been 
infected  before  the  general  infection  at  the  hotel,  or  that  she  had  been 
the  source  of  the  outbreak.     The  other  maid  reported  sick  left  the 
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hotel  September  9.  At  that  time  she  was  feeling  pretty  thoroughly 
tired  out.  Saturday  night,  two  days  later,  she  complained  of  consid- 
erable thirst,  and  on  Sunday  morning  she  woke  with  a  bad  headache. 
When  seen  by  a  doctor  on  Wednesday,  September  15,  she  had  a  tem- 
perature of  102.5,  which  two  days  later  reached  103.8.  The  Widal 
reaction  was  found  to  be  positive  on  September  22.  On  September  24 
she  was  sent  to  St.  Vincent's  Hospital  in  Worcester.  On  September  28 
her  temperature  reached  normal,  and  remained  so  during  an  uneventful 
convalescence. 

This  case  antedates  by  a  period  of  from  one  day  to  two  weeks  all  the 
cases  supposed  to  have  been  infected  at  Jefferson.  As  it  is  possible  for 
a  case  of  typhoid  fever  to  be  a  source  of  infection  for  ten  days  or  two 
weeks  before  the  onset  of  symptoms,  there  seems  to  be  no  reason  why 
this  maid,  whose  symptoms  began  September  11  or  earlier,  should  not 
have  been  a  source  of  infection  on  September  5,  six  days  previous. 

Inquiry  as  to  the  mode  in  which  the  food  at  the  hotel  might  have 
been  infected  by  this  suspected  maid  disclosed  the  following  facts :  — 

The  bulk  of  the  milk  used  at  the  hotel  arrives  at  the  Jefferson  sta- 
tion at  8  A.M.  Part  of  this  milk  is  used  by  the  late  breakfast  guests  the 
morning  of  its  arrival.  A  part  of  the  milk  that  is  unused  during  the 
day  is  kept  and  supplied  to  some  of  the  guests  the  subsequent  morning. 
^Tien  the  hotel  is  crowded,  the  quantity  of  milk  used  is  greater  than 
can  be  stored  in  the  hotel  ice  chest.  Consequently  some  of  the  milk  is 
left  standing  in  the  cans  uniced  during  the  night.  The  milk  is  trans- 
ferred from  the  cans  to  pitchers  with  the  help  of  long-handled  ladles 
or  dippers.  These  dippers  are  often  dropped  back  into  the  cans  and 
sometimes  lost  in  the  cans.  The  pitchers  are  filled  by  the  several  table 
maids,  and  are  then  placed  directly  on  the  tables  or  on  sideboards,  from 
which  glasses  are  filled.  The  maid  from  whom  the  infection  may  have 
come  was  very  fond  of  milk.  For  supper  she  was  accustomed  to  have 
merely  milk  and  cakes.  The  milk  then  used  may  have  been  taken  from 
a  partly  used  pitcher  from  the  hotel  supper  table,  from  a  pitcher  filled 
by  this  or  another  maid  for  the  servants'  table,  or  from  a  glass  filled  by 
this  maid  directly  from  one  of  the  cans.  This  maid  also  was  accustomed 
—  contrary  to  the  rules  —  to  get  a  glass  of  milk  at  bedtime.  This  drink 
of  milk  may  have  been  from  a  glass  filled  from  one  of  the  cans  or  it 
may  have  been  directly  from  the  dipper.  This  maid  seemingly  had 
excellent  opportunities  to  infect  the  milk,  either  directly  by  dipping 
her  hands  into  it,  or  indirectly  by  polluting  with  her  hands  or  mouth 
a  dipper  which  was  dropped  back  into  the  milk  can. 

Of  the  60  cases  of  typhoid  fever  thought  to  have  been  contracted 
at  Jefferson  59  were  seen.     Of  the  59  examined,  46,  or  78  per  cent.. 
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drank  the  infected  milk;  5,  or  8  per  cent.,  had  cream  on  cereals  or 
frnit;  8,  or  14  per  cent.,  had  milk  in  tea,  coffee  or  cocoa.  Fifty-nine, 
or  100  per  cent,  of  the  cases  examined,  who  were  thought  to  have  con- 
tracted typhoid  fever  at  the  Mount  Pleasant  House,  drank  the  milk  or 
had  it  on  cereals  or  fruit,  or  in  tea,  coffee,  or  cocoa.  Six  of  the  Boston 
cases,  or  16  per  cent.,  died.  One  case  that  was  a  guest  at  the  hotel  from 
August  10  to  September  7  is  said  to  have  overslept  on  the  morning 
of  Labor  Day  and  to  have  had  no  breakfast.  With  this  one  exception 
all  the  cases  of  typhoid  fever  thought  to  have  been  exposed  to  infection 
at  Jefferson  probably  partook  of  the  milk  served  to  the  hotel  guests  on 
the  morning  of  Labor  Day,  September  6. 

The  vicarious  manner  in  which  the  infection  was  distributed  among 
the  guests  seemingly  is  explained  in  part  by  the  varying  susceptibility 
of  different  individuals,  and  in  part  by  the  way  in  which  the  contents 
of  one  of  the  cans  of  milk  used  was  distributed  here  and  there  among 
the  guests  in  pitchers  and  individual  glasses. 

Conclusions. 

1.  The  Jefferson  typhoid  outbreak  was  milk  borne. 

2.  At  the  time  the  infection  took  place  a  table  maid  was  employed  at 
the  hotel  who  was  capable  of  causing  the  infection. 

3.  This  maid  had  ample  opportunity  to  infect  a  portion  of  the  milk 
supplied  at  the  hotel. 

4.  The  infection  of  the  milk  probably  took  place  Sunday  afternoon 
or  evening. 

5.  The  polluted  milk,  after  standing  improperly  iced  all  night,  was 
thoroughly  infected  when  served  at  breakfast  the  next  morning. 

6.  With  but  one  exception,  all  the  cases  infected  were  said  to  have  been 
present  at  breakfast  on  the  morning  of  Labor  Day,  September  6. 

7.  One  hundred  per  cent,  of  the  people  thought  to  have  been  infected 
with  typhoid  fever  at  the  Mount  Pleasant  House  used  milk  at  the  hotel  in 
one  form  or  another. 

INVESTIGATION  OF  TYPHOID  FEVER  AT  MAYNARD,  MASS.* 

In  September,  1905,  X,  a  farmer  of  Maynard,  after  having  been  iu 
poor  health  all  summer,  and  after  a  two  weeks'  trip  to  Maine,  was  taken 
sick  with  tj'phoid  fever.  The  fever  ran  for  twenty-one  days;  then  he 
had  a  relapse,  and  in  all  he  was  in  bed  eight  weeks.  In  January, 
190G,  Mrs.  X.  became  ill.  She  ran  no  fever  and  did  not  think  she  had 
typhoid.     She  was  in  bed  but  one  week,  and  considered  herself  merely 

>  DiocMO  due  to  milk  oontamination  by  a  ohronio  oairier  (urine). 
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nervously  tired.    Since  his  sickness  X  has  been  in  unusually  good  health. 
He  has  had  no  jaundice  and  no  abdominal  pain. 

In  1906  X  began  to  keep  two  cows,  and  since  that  time  cases  of 
typhoid  fever  have  occurred  among  his  milk  customers  as  follows :  — 


September,  1906, 
April,  1907, 

May,  1907, 

June,  1908, 

September,  1908, 
March,  1909, 
August,  1909, 
September,  1909, 


No.  of  Caaes. 
.        1 

2   (possibly  3) 
.      1 
.      1 

2   (possible  cases  said  to  be  customers  of  X) 
.      1 

1 
.      2 


Total,  ....      9    (or  possibly  12  cases) 

This  number  of  cases  is  larger  than  the  total  number  reported  by  the 
Maynard  board  of  health  for  the  whole  town  during  this  period. 

These  cases  of  typhoid  fever  have  been  confined  to  a  residence  portion 
of  the  town  about  half  a  mile  square,  centering  about  X's  house.  The 
region  is  in  the  better  portion  of  the  town,  well  elevated,  with  good 
hygienic  conditions,  and  not  close  to  the  mills  or  the  river. 

The  people  are  seemingly  of  moderate  means,  not  foreign  born,  and 
of  good  intelligence.  The  houses  have  separate  cesspools.  There  is  no 
town  sewer.  The  water  supply  is  the  same  all  through  the  town.  The 
ice  for  the  whole  town  comes  from  the  same  source  —  the  river. 

There  is  a  well  in  the  neighborhood  used  by  a  large  number  of  people. 
Several  of  the  typhoid  cases  did  not  use  this  well,  and  many  other 
uninfected  persons  did  get  some  of  their  drinldng  water  there.  X  did 
not  use  this  well. 

The  hygienic  condition  of  X^s  place  is  quite  unsuited  for  the  produc- 
tion of  milk.  The  cesspool  is  not  carefully  sealed.  The  barn  is  filthy 
and  fly  infested.  An  unguarded  privy  drains  into  the  cellar,  where  the 
manure  and  a  pig  are  kept.  Complaints  have  been  made  by  the  neighbors 
of  the  smell  from  the  place. 

X  has  kept  two  cows,  which  have  yielded  him  about  two  81^  quart 
cans  daily.  He  milks  the  cows  and  strains  the  milk  himself.  Mrs.  X 
washes  the  cans.  The  milk  is  peddled  about  the  neighborhood  by 
X  soon  after  it  is  milked.    It  is  not  iced. 

No  definite  conclusions  as  to  the  source  of  the  typhoid  cases  have 
been  drawn.  The  time  that  has  elapsed  since  many  of  the  cases  occurred 
has  made  the  obtaining  of  accurate  information  difficult.    The  possibility 
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that  X  is  a  carrier  has  been  considered.  If  he  is  a  carrier  it  is  more 
than  probable  that  he  has  infected  the  milk.  The  prompt  distribution 
of  the  milk  may  account  for  the  small  number  of  cases  that  have  occurred 
at  any  one  time. 

Specimens  of  urine  and  stool  have  been  obtained  for  examination. 

Date  of  the  investigation,  Sept.  29,  1909. 

Subsequent  Notes. 

Shortly  after  the  above  date  specimens  of  feces  and  urine  were  ob- 
tained from  X.  Bacteriological  examination  of  this  material  showed 
no  typhoid  bacilli  in  the  feces,  but  there  was  an  abundant  growth  of 
motile  bacilli  in  the  urine.  The  bacilli  corresponded  in  cultural  and 
agglutination  characters  to  typhoid  bacilli.  A  second  examination  of 
the  man's  urine  and  feces  was  made.  The  same  condition  was  again 
found. 

X  was  informed  of  his  condition  and  forbidden  to  distribute  any  more 
milk.    The  board  of  health  of  Maynard  was  notified. 

On  November  4  X  was  given  urotropin,  with  a  dosage  of  10  grains, 
t.  i.  d.  At  the  end  of  about  ten  days  a  specimen  of  urine  was  examined, 
and  showed  apparently  a  marked  decrease  in  the  number  of  typhoid 
bacilli.  Owing  to  complaints  of  discomfort,  the  urotropin  was  then  dis- 
continued for  a  few  days.  Examination  of  the  urine  at  the  end  of  this 
period  showed  a  marked  increase  in  the  number  of  bacilli.  Urotropin 
was  then  resumed,  but  with  a  dosage  of  5  grains,  t.  i.  d.  Ten  days 
later,  December  3,  a  specimen  of  urine  showed  an  apparent  decrease  in 
the  bacteriological  content.  December  13  the  urine  showed  a  moderate 
number  of  bacilli. 

On  December  15  the  patient  was  directed  to  discontinue  the  use  of 
urotropin  and  take  copper  sulphate  in  one-quarter-grain  capsules  t.  i.  d. 
After  two  weeks'  trial  of  this  medication  urinary  examination  showed  no 
improvement  in  the  condition. 

At  the  beginning  of  the  year  1910,  four  and  a  half  years  after  his 
tjT)hoid  fever  attack,  in  spite  of  treatment  with  urotropin  and  copper 
sulphate,  this  man  shows  a  constant  typhoid  bacilluria.  He  has  no  symp- 
toms of  cystitis,  and  feels  better  than  he  did  before  being  sick. 
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A  STUDY  OF  SOME  OF  THE  SPORE-BEARING  ANAEROBIC 

BACTERIA  IN  MARKET  MILK.' 


By  Herbert  R,  Brown,  S.Bc' 


The  sanitary  bearing  of  bacteria  in  cows'  milk  has  been  the  subject  of 
many  publications  in  recent  years.  Yet  the  study  of  individual  species, 
aside  from  their  relation  to  flavors  in  the  industrial  dairy  products,  has 
not  been  pursued  with  much  thoroughness. 

Notably,  the  anaerobes  have  been  more  or  less  neglected,  although 
their  capacity  for  the  production  of  toxins  and  of  putrefactive  products 
would  lead  one  to  assume  that  they  may  be  of  considerable  significance  as 
producers  of  diseased  conditions  in  the  digestive  tract. 

It  was  therefore  suggested  by  Prof.  Theobald  Smith,  pathologist  to  the 
State  Board  of  Health,  that  I  undertake  a  study  of  the  spore-bearing 
anaerobes  as  they  may  be  found  in  milk  offered  for  sale,  especially  during 
the  summer  season,  in  Boston. 

Material. 

The  material  for  this  research  was  ordinary  market  milk  purchased 
at  the  small  stores  of  the  urban  and  suburban  districts,  which  obtain 
their  milk  supplies  from  different  contractors,  who,  in  turn,  receive  their 
milk  from  dairies  scattered  throughout  the  State  of  Massachusetts  and 
the  neighboring  States. 

The  milk  was  shipped,  in  accordance  with  legal  regulations,  in  refrig- 
erator cars  to  the  contractors,  who  distributed  it  to  the  small  dealers  in 
wagons  not  supplied  with  cooling  arrangements.  The  small  dealers 
as  a  rule  kept  the  milk  in  lafge  supply  cans  surrounded  by  chopped  ice 
packed  in  specially  prepared  ice  boxes.  There  was,  however,  a  lapse  of 
several  hours  in  some  cases  between  the  removal  from  the  cars  and  the 
delivery  at  the  suburban  stations,  and  during  this  period  bacterial  multi- 
plication could  go  on  to  a  greater  or  less  extent,  according  to  the  temper- 
ature of  the  milk.  The  samples  collected  at  the .  small  stores  were 
received  in  sterile  jars  and  transported  to  the  laboratory  in  a  chamber 
kept  cold  by  chopped  ice  and  salt. 

1  Manuscript  completed  July,  1909. 

*  Assistant  in  bacteriology,  Massachusetts  State  Board  of  Health;  from  the  Laboratory  of  Com- 
parative Pathology,  Harvard  Medical  School. 
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Methods. 

On  reaching  the  laboratory  the  samples  of  milk  were  heated  to  80°  C. 
for  twenty  minutes,  to  destroy  the  nonspore-bearing  bacteria  present,  and 
then  inoculated  into  special  tubes  to  enrich  the  anaerobes,  so  that  con- 
venient numbers  for  plating  could  be  obtained.  The  use  of  the  fer- 
mentation tube  for  the  cultivation  and  biological  studies  of  anaerobes, 
as  suggested  by  Theobald  Smith  ei  al,^  has  given  a  most  satisfactory 
means  of  investigating  the  behavior  of  many  anaerobes  in  the  different 
culture  media. 

The  conditions  obtaining  in  such  tubes  furnish  a  favorable  environ- 
ment for  the  growth  of  obligate  and  facultative  anaerobes,  and  the  quan- 
tity of  culture  medium  necessary  to  fill  the  tube  is  suflBcient  for  the  carry- 
ing out  of  the  common  biochemical  tests  to  demonstrate  the  presence  or 
absence  of  specific  products.  When  the  anaerobes  were  sufficiently  de- 
veloped, dilutions  of  the  culture  were  made  and  inoculated  into  blood 
agar  for  plating.  The  blood  agar  used  was  prepared  by  adding  to  melted 
agar  in  tubes  of  12  cubic  centimeters  each,  cooled  to  40°  to  50°  C,  1 
cubic  centimeter  of  defibrinated  horse  blood,  or  blood  of  some  other 
animal,  and  a  few  drops  of  a  20  per  cent,  dextrose  solution.  (Only 
horse  blood  was  used  in  these  studies.)  The  plates  used  were  Petri 
dishes,  with  specially  prepared  earthenware  covers,**  which  absorb 
moisture  and  thus  prevent  spreading  of  the  surface  growths  in  the 
condensation  water  that  is  often  found  on  the  medium  when  glass- 
covered  dishes  are  used.  After  pouring  the  inoculated  blood  agar  into 
the  Petri  dishes,  lots  of  six  were  placed  in  Bordet*"  chambers  con- 
taining pyrogallol,  for  the  absorption  of  oxygen.  The  chambers  were 
sealed  with  wax  made  of  beeswax  and  vaseline,  and  were  then  placed  in 
the  incubator  at  a  constant  temperature  of  37°  C.  for  about  four  days, 
when  colony  development  was  at  its  height.  Jars  other  than  the  Bordet 
chamber  (which  is  in  reality  a  desiccator)  have  been  used  with  pyrogal- 
lol, some  with  exhausted  chambers  filled  with  hydrogen,  some  with  illu- 
minating gas,  etc.,  with  varying  success;  because  of  its  simplicity  the 
Bordet  chamber  was  used  most  extensively. 

Sterile  tissue  was  obtained  from  chloroformed  guinea  pigs,  according  to 
the  method  described  by  Theobald  Smith,^^  by  exposing  the  abdominal 
viscera  with  sterile  instruments  and  tearing  away  convenient  sized  pieces 
of  the  spleen,  kidneys  and  liver,  taken  in  the  order  named  with  sterile 
forceps.  The  spleen  and  kidneys  were  almost  without  exception  found 
to  be  sterile,  but  the  liver  was  occasionally  found  to  contain  aerobic  and 
sometimes  anaerobic  bacteria,  the  sources  of  which  are  uncertain.  Incu- 
bation of  tubes  prepared  in  this  way  from  three  to  six  days  was  sufficient 
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in  most  cases  to  demonstrate  infection  or  sterility.  Liver  tissue  generally 
undergoes  a  slight  disintegration,  causing  a  deposit  to  be  formed  on  the 
walls  of  the  bulb  of  the  fermentation  tube,  and  this  may  be  mistaken 
for  aerobic  growth  and  may  necessitate  a  microscopic  examination  to 
prove  the  absence  of  bacteria.  About  85  per  cent,  of  the  tissues  used 
were  found  to  be  sterile,  and  the  remaining  15  per  cent,  of  the  tubes 
that  showed  contamination  contained  bacteria  which  were  probably  trace- 
able to  the  dust  in  the  air,  to  the  skin  when  the  abdominal  viscera  were 
exposed,  or  to  an  infection  of  the  liver  itself. 

Sugars, -^-Dextrosey  lactose  and  saccharose  were  used  for  the  special 
study  of  gas  formulae  and  reactions.  The  specific  sugars  were  added  to 
sugar-free  bouillon  without  tissue  in  1  per  cent,  quantities  just  before 
inoculating,  and  then  steamed  in  an  Arnold  sterilizer  for  fifteen  to 
twenty  minutes,  to  mix  broth  and  sugar  and  also  to  drive  off  any  dis- 
solved air  that  might  be  present.  Inoculation  of  the  tubes  so  treated 
generally  resulted  in  rich  growths  that  produced  relatively  constant  and 
differential  gas  formulae  and  reactions.  In  some  cases,  however,  it  was 
necessary  to  pass  the  anaerobes  through  a  freshening  process,  consisting 
of  one  or  two  transfers  from  the  stock  cultures  to  fresh  tissue  tubes  before 
inoculating  the  prepared  sugar  tubes,  in  order  to  insure  growth;  or,  as 
was  found  in  one  or  two  instances,  even  freshened  cultures  might  refuse 
to  grow  without  tissue,  and  did  so  only  after  pieces  of  sterile  tissue  were 
added.  The  greater  number  of  anaerobes,  however,  were  found  to  grow 
well  in  the  absence  of  tissue  after  passing  through  the  freshening  proc- 
ess, that  served  to  increase  the  vigor  of  the  bacilli. 

Culture  Media,  —  The  culture  media  used  consisted  of  fermented 
(sugar-free)  and  unfermented  beef  bouillon,  bouillon  plus  tissue,  coagu- 
lated blood  serum,  gelatin  and  milk.  The  reaction  of  the  beef  bouillon 
was  kept  at  0.8  to  1.5  per  cent,  acid  to  phenolphthalein,  that  of  gelatin 
was  about  the  same  and  the  sterile  milk  was  from  1.6  to  1.9  per  cent, 
acid  to  the  same  indicator.  The  milk  used  for  the  cultural  tests  was 
chiefly  a  high-grade  milk  collected  under  the  most  cleanly  conditions 
possible.  This  was  chosen  because  it  seldom  contained  anaerobes  and 
was  more  easily  sterilized  at  100°  C.  than  the  cheaper  market  milk,  and 
could  be  sterilized  at  lower  temperatures  when  desired.  Sterilization 
was  carried  out  according  to  the  method  described  by  Theobald  Smith,^ 
and  at  80°  C.  in  the  manner  described  below.  Nonspore-bearing 
aerobes  were  frequently  found  capable  of  resisting  temperatures  from 
70°  to  80°  C,  but  these  were  devitalized  and  destroved  bv  heating  to 
80°  C.  on  two  successive  days,  and  then  after  the  second  heating  by  sub- 
jection to  a  third  heating  within  a  few  hours  of  the  second  treatment. 
On  the  third  and  fourth  days  the  same  heat  as  before  was  applied,  and 
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this  was  followed  by  an  incubation  at  37°  C.  for  several  hours,  to  de- 
velop any  spores  that  might  be  present,  and  finally  the  milk  was  heated 
again  to  destroy  germinating  spores  if  present.  When  the  general  proc- 
esses of  sterilization  were  complete,  the  milk  was  incubated  for  a  week 
or  more  to  determine  the  sterility,  after  which  the  medium  was  ready 
for  use. 

The  method  used  differed  from  the  method  of  sterilization  by  steam 
at  100**  C.  in  that  the  milk  is  heated  in  flasks  completely  immersed  in 
water,  the  temperature  of  which  is  kept  at  80°  C.  The  flasks  are  sealed 
with  one-hole  rubber  stoppers,  from  which  small  glass  tubes,  drawn  out  to 
capillary  ends,  protrude,  and  serve  as  a  means  of  compensation  for  the 
expansion  and  contraction  of  the  fluid  volumes  with  the  respective  heat- 
ing and  cooling  of  the  milk,  thus  preventing  breakage  of  glassware,  loss 
of  time  and  material.  The  most  critical  point  in  the  process  of  steriliza- 
tion at  80°  C.  is  the  double  heating  on  the  second  day,  for  the  second 
application  appears  to  destroy  the  already  devitalized  thermo-resistant 
bacteria.  The  object  of  using  milk  sterilized  in  this  way  was  to  obtain 
the  medium  before  it  had  undergone  any  material  chemical  change  from 
the  application  of  heat.^ 

In  milk  sterilized  at  100°  C.  the  change  of  "  browning  "  occurs,  and 
this  is  usually  ascribed  to  the  caramelization  of  the  lactose.  Milk  steril- 
ized at  100°  served  equally  as  well  for  cultural  purposes  as  that  heated  to 
80°,  and  the  only  noticeable  difference  between  the  two  lots  was  the 
brownish  coloration  of  that  sterilized  at  the  higher  temperature.  ,When 
anusually  clean  milk  is  found  it  is  possible  to  sterilize  the  fluid  at  a 
temperature  even  as  low  as  70°,  but  the  care  demanded  and  the  difficulty 
of  destroying  the  nonspore-bearing  thermo-resistant  bacteria  and  the 
spores  that  may  be  present  render  the  method  almost  useless  except  for 
experimental  purposes. 

Oelafin.  —  Gelatin  medium  was  made  in  the  usual  way,  except  that 
15  per  cent,  of  gelatin  was  added  to  the  bouillon  instead  of  10  per  cent., 
because  of  the  high  temperature  of  the  atmopphere  during  the  summer 
months,  that  frequently  melted  the  medium  when  the  tubes  were  incu- 
bated at  room  temperature.  The  purpose  of  using  the  solid  gelatin  is, 
of  course,  to  observe  the  morphology  of  the  growths  in  the  deep  medium, 

I  .TeiiBen  and  Plattner*  In  1906  report  the  chanires  produced  In  cowb'  milk  by  the  Application  of 
dilTcrent  temperattires.  They  show  that  the  albumins  are  partly  coagulated  at  00°  C,  when  the 
heating:  is  prolonged  for  Ave  hoars,  although  a  great  part  was  not  precipitated  boIowTO^to  76*^; 
alt  albumins  were  coagulated  at  77°  in  one  hour,  at  S(P  In  thirty  minutes  and  at  90°  in  Ave  minutes. 
The  authors  clasj^ify  the  first  critical  stage  as  foUows:  80°  C.  for  five  minutes,  77.6°  for  one  hour 
and  70°  for  flve  hours;  and  the  second  critical  stage  at  120°  C.  for  five  minutes  and  110°  for  ten  min- 
utes. The  minor  changes  produced  In  milk  are  the  coagulation  of  the  Inctalbumin  and  the  expul- 
sion of  the  carbon  dioxide,  and  the  major  change  Is  produced  at  130°  C.  for  thirty  minutes  or  at 
140°  for  five  minute««,  when  the  casein  Is  partly  transformed  into  soluble  nitrogenous  substances 
that  cannot  be  precipitated  with  acetic  acid. 
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but  for  ordinary  purposes  of  determining  the  power  of  liquefaction,  in- 
cubation at  37°  C.  may  be  carried  out,  and  the  medium  cooled  in  ice 
water  after  a  period  of  forty-eight  to  seventy-two  hours,  when,  if  no 
peptonization  has  taken  place,  the  gelatin  will  assume  its  original  solid 
condition,  provided  it  has  not  been  repeatedly  heated  to  the  melting 
point  so  as  to  produce  the  supposed  hydrolytic  changes  which  prevent 
solidification. 

Blood  Serum.  —  The  blood  serum  used  consisted  of  available  asep- 
tically  drawn  horse  serum,  to  which  a  small  quantity  of  chloroform  had 
been  added  as  a  preservative.  The  serum  was  prepared  according  to  the 
method  worked  out  by  Dr.  Smith  and  used  by  him  in  his  laboratory :  the 
serum  was  heated  at  55°  to  58**  C.  for  one  hour,  to  drive  off  the  chloro- 
form and  so  prevent  bubbling  when  the  medium  is  rendered  solid  by 
higher  temperatures  when  applied ;  during  the  afternoon  of  the  first  day 
the  serum  waa  heated  again,  this  time  to  73°  C.  On  the  second  day  the 
serum  was  heated  at  68°  to  73°  for  thirty  minutes,  and  then  incubated 
overnight  at  37°,  to  germinate  any  spores  if  present.  On  the  third  day 
the  serum  was  heated  at  76°  to  80°,  to  harden  the  medium.  Inocula- 
tions were  made  by  the  stab  or  puncture  method. 

Storage  of  Cultures.  —  The  pure  cultures  in  continual  use  were  stored 
in  ordinary,  cotton-plugged  test  tubes,  in  the  form  of  bouillon  cultures 
taken  from  growths  in  beef  broth  plus  sterile  tissue.  The  handling  of  the 
cultures  was  greatly  facilitated,  by  this  method,  for  the  spores  and  the 
spore-bearing  bacilli  were  sedimented  and  could  be  drawn  up  with  a 
capillary  pipette  from  the  depths  of  the  tubes,  and  inoculated  into  any 
medium  with  little  danger  of  contamination.  Stock  cultures  were  always 
stored  in  deep  agar  tubes  kept  at  low  temperatures.  In  time,  bouillon 
cultures  do  not  respond  to  inoculation  into  favorable  media,  probably 
because  the  spores  have  died  out. 

Morphology. 

The  isolated  bacilli  in  the  nonspore-bearing  condition  were  all  rod- 
shaped  organisms  of  varying  lengths  and  breadths,  with  rounded  or  trun- 
cated ends.  On  the  basis  of  the  morphology  of  the  bacilli  after  the 
spores  were  formed  they  were  divided  into  the  following  groups :  — 

1.  Bods  with  centrally  or  excentrally  placed  spores. 

(a)  Without  enlargement  or  swelling  of  the  rods.  (The  bacilli  in  this 
case  contained  spores  that  were  either  of  the  same  diameter  as  the  rods 
or  smaller.) 

(&)  With  enlargement  of  the  rods  (Clostridium  type). 

2.  Bods  with  terminally  placed  spores  whose  diameters  exceed  those 
of  the  bacilli  (Plectridium  type). 
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(a)  Spherical  or  ovoid  spores  placed  at  or  near  the  ends  of  the  rods, 
that  were  always  enlarged  to  accommodate  the  spores. 

(6)  Oval  or  elongated-oval  spores  placed  at  the  ends  of  the  rods  and 
tipped  off  with  a  point  of  the  cell  membrane,  forming  a  "  spear  *^  or 
"  javelin  ^'  type  of  anaerobe. 

Many  of  the  anaerobes  isolated  were  motile,  but  variations  were  found 
in  the  activity  of  the  movements,  some  going  from  place  to  place  in  a 
very  rapid  manner  while  others  were  very  sluggish.  The  movements 
were  undulatory,  rotatory  and  oscillatory,  like  those  of  most  of  the  com- 
mon actively  motile  species,  and  generally  undxdatory,  with  relatively 
acute  angles  to  the  paths,  in  the  cases  of  the  sluggishly  motile  bacilli. 

The  positions  of  the  spores  were  largely  controlled  by  the  movements 
of  the  bacilli,  for  centrifugal  force  was  brought  into  play  by  the  active 
oscillatory  and  rotatory  movements  of  the  rods,  causing  the  relatively 
unstable  and  unfixed  spores  when  fully  formed  to  be  thrown  to  the  ends 
of  the  rods  of  uniform  diameter  throughout,  where  they  remained  until 
set  free  by  the  decomposition  of  the  cell  wall,  or  shifted  from  place  to 
place  as  the  conditions  permitted.  This  explains  the  position  of  the 
spores  that  were  undoubtedly  formed  at  a  central  or  extracentral  position 
within  the  rods.  In  several  instances  relatively  large  spores  of  certain 
species  were  formed  at  the  ends  of  the  rods,  and  these  could  not  shift 
from  the  place  of  formation  because  the  stromata  were  of  smaller  diam- 
eter than  the  spores  themselves.  The  nonmotile  bacilli  isolated  were 
found,  vrithout  exception,  to  have  centrally  placed  spores.  Most  motile 
anaerobes  possess  the  power  of  locomotion  even  after  the  spores  are  appar- 
ently fully  formed.,  When  the  spores  are  fully  formed  the  contents  of 
the  stromata  are  concentrated  into  the  ovoid  bodies,  and  the  bacilli 
either  remain  the  same  size  or  become  larger,  because  of  the  compensa- 
tion of  the  differences  of  osmotic  pressure  within  the  cell  by  the  entrance 
of  fluid  from  the  medium  to  take  the  place  formerly  occupied  by  the  pro- 
toplasm that  had  become  transformed  to  form  the  spore.  This  leaves, 
at  the  most,  a  fluid  in  which  the  inert  spores  may  be  moved  by  the  re- 
sidual activity  of  the  bacilli,  and  accordingly  they  will  be  found  in  differ- 
ent positions,  but  most  commonly  at  the  ends  of  the  rods,  as  noted 
above. 

The  loss  of  the  power  of  locomotion  occurs  at  different  times  in  the 
life  history  of  the  bacilli,  some  losing  this  property  during  the  stage  in 
which  spores  are  formed,  while  others  remain  active  for  a  considerable 
time  after  the  spores  are  fully  formed  and  even  to  the  point  in  the  proc- 
ess of  development  marked  by  the  distension  of  the  rods.  The  motility 
should,  therefore,  be  determined  during  the  early  periods  of  development 
and  the  best  and  most  convenient  time  being  twenty-four  hours  after 
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inoculation,  provided,  of  course,  growth  has  been  satisfactory.  It  is 
probable  that  the  power  of  motion  is  lost  only  when  the  spores  are  com- 
pletely formed,  and  that  the  bacilli  that  contain  spores  and  still  have 
powers  of  locomotion  have  not  yet  completed  the  process  of  spore  forma- 
tion. Feeble  movements  are  sometimes  noted  in  the  case  of  bacilli  whose 
cell  contents  stain  faintly  and  whose  outlines  remain  unchanged.  The 
outline  of  the  rods  and  the  power  of  motion  seem  to  disappear  at  about 
the  same  time,  and  probably  it  is  at  this  stage  that  the  spores  are  set 
free. 

All  anaerobes  stained  well  with  the  ordinary  dyes  and  with  Gram's 
stain.  The  best  time  to  determine  the  Gram-positive  character  is  during 
the  first  twenty-four  hours  of  growth,  for  the  bacilli  are  often  found  so 
far  advanced  in  the  development  of  spores  that  practically  no  protoplasm 
remains  to  be  acted  upon,  and  a  negative  or  a  faintly  positive  result  is 
obtained. 

Morphology  of  the  Colonies.  —  The  morphological  characters  of  the 
anaerobic  colonies  in  agar  plates  furnish  a  general  means  of  classifica- 
tion. 

First  and  most  commonly  found  is  the  biconvex  colony,  that  is,  one  with 
a  circular  or  oval  disc  and  fusiform  viewed  from  the  edge.  When  these 
colonies  appear  in  groups  of  three  or  more  the  collection  often  presents 
a  rosette  form,  and  only  parts  of  the  characteristic  colonies  are  seen. 
The  forms  assumed  by  such  collections  are  sometimes  misleading,  and 
single  colonies  must  be  found,  even  at  the  expense  of  replating  to  bring 
out  the  morphology.  Both  motile  and  nonmotile  anaerobes  are  found 
in  this  type  of  colony.  A  slight  variation  of  the  fqrm  of  the  biconvex 
colony  or  collection  of  colonies  is  sometimes  met  with.  The  colony  may 
be  likened  to  an  amoeba  in  the  process  of  locomotion,  the  pseudopodia, 
like  threads,  extending  in  one  or  more  directions.  Colonies  of  this 
nature  can  hardly  form  a  new  class  for  they  undoubtedly  belong  to  the 
biconvex  type. 

All  those  examined  were  surrounded  by  a  clear,  circular  halo  on  the 
partly  opaque  blood-agar  plate.  That  is,  they  were  capable  of  hemolyz- 
ing  red  blood  corpuscles.  The  degree  of  hemolytic  activity  appeared  to 
be  about  the  same  for  all  species  examined.  The  greatest  amount  of 
hemolysis  was  produced  about  an  individual  colony  when  there  were  but 
few  colonies  on  the  plate.  Large  numbers  of  colonies  will  cause  hemoly- 
sis of  the  entire  plate,  in  which  case  the  individual  power  of  each  colony 
in  this  direction  is  obscured. 

The  second  type  is  found  in  the  arborescent  colony.  This  is  a  colony 
formed  of  vast  numbers  of  bacilli  in  chain  form,  but  unbranched  and 
so  intertwined  and  twisted  as  to  assume  a  character  like  that  of  a  tree 
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or  shrub  void  of  leaves.  The  center  is  of  an  opaque  or  slightly  trans- 
lucent nature,  according  to  the  vigor  of  the  growth.  These  colonies  are 
generally  hemolytic,  and  their  activity  in  this  direction  depends  on  the 
final  size  of  the  colony.  Pathogenic  anaerobes  may  assume  this  arbor- 
escent shape  but  the  morphology  of  the  colony  is  no  indication  as  to  the 
pathogenicity. 

Numerous  aerobic  bacteria  possess  characters  in  colony  growth  that 
make  their  identification  possible,  but  among  the  anaerobes  studied  no 
such  diflEerential  properties  were  found  beyond  the  arborescent  or  bicon- 
vex types.  On  one  plate  most  remarkable  colonies  of  a  *^  radiating  ^'  ^ 
type  were  found.  The  anaerobe  comprising  these  colonies  grew  in  chains 
that  were  enveloped  in  branching,  sheath-like  tubules.  Spore-bearing 
and  nonspore-bearing  bacilli  were  found  within  the  sheath-like  tubules  in 
the  original  colony.  In  subsequent  cultivations  the  bacilli  were  present 
without  the  sheath. 

Cultural  and  Biochemical  Features. 
Milk,  —  The  anaerobes  were  grown  in  milk  in  fermentation  tubes,  and 
they  acted  on  the  medium  in  different  ways:  some,  of  which  anaerobe 
M  is  an  example,  grow  in  the  milk  but  cause  no  change  in  the  fluid 
beyond  a  slight  rise  in  acidity,  that  is  insufficient  to  cause  the  precipita- 
tion of  the  casein;  others,  and  especially  the  true  putrefactive  anaerobes, 
like  A,  E,  L,  etc.,  cause  a  rapid  precipitation  of  the  casein,  and  then 
the  mass  slowly  becomes  dissolved  by  the  action  of  the  proteolytic 
enzymes,  producing  clear  fluids  that  are  generally  3^ellowish  or  amber 
in  color.  This  is  the  stage  noted  on  Table  IV.  as  "  flocculation,*^  that 
follows  the  precipitation  of  the  casein,  and  is  noteworthy  in  this  type 
of  bacterial  action  on  milk,  for  it  takes  on  the  character  of  a  slightly 
opalescent  flocculent  mass  resembling  collodion  in  thick  solution.  Anaer- 
obes C,  F,  I,  etc.,  precipitate  the  casein  but  do  not  dissolve  the  mass, 
which  slowly  becomes  more  and  more  shrunken,  squeezing  out  a  cloudy, 
colorless,  whey-like  fluid.  The  character  of  the  shrinkage  varies  with 
different  bacilli :  anaerobes  B,  C  and  F  produce  contractions  in  the  casein 
mass  that  reduce  it  one-half  to  one-third  of  its  original  size;  anaerobe 
N"  causes  the  appearance  of  lines  of  shrinkage  from  top  to  bottom  of  the 
casein  mass  in  the  branch  of  the  fermentation  tube,  and  anaerobe  C  pro- 
duces transverse  lines  of  shrinkage  under  similar  conditions.  Anaerobes 
N  and  C,  while  closely  resembling  each  other  in  this  respect,  are  other- 
wise different  from  each  other. 


1  The  term  '* radiating'*  is  naed  to  Indicate  a  colony  from  which  many  lines  of  growth  extend, 
ing  in  aU  direction b  originate  from  a  common,  opaque,  central  colony  composed  in  most  Instances 
of  dense  masses  of  tangled,  thread-like  growths. 
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One  other  type  of  coagulation  of  milk  remains,  and  that  is  one  tab- 
ulated as  ^'  reticular/*  meaning  that  the  precipitated  casein  is  in  the  form 
of  a  spongy  mass  produced  by  the  simultaneous  rapid  rise  in  acidity 
and  the  precipitation  of  the  casein  at  a  time  when  gas  is  being  rapidly 
evolved.  All  anaerobes  producing  as  much  as  100  per  cent,  gas  in 
twenty-four  hours*  time  will  form  this  type  of  coagulum,  but  only  under 
conditions  obtaining  in  the  fermentation  tube. 

In  milk  in  which  coagulation  takes  place  and  gas  is  produced  the  first 
change  noticed  is  the  accumulation  of  a  small  quantity  of  gas,  followed 
by  a  change  in  the  normal  aspect  to  one  of  heavy  translucence  at  the 
part  just  beneath  the  cream  in  the  branch,  caused  probably  by  an  exces- 
sively fine  precipitation  of  the  casein  that  is  slowly  becoming  sedimented. 
Following  this  early  precipitation  of  the  casein  is  the  appearance  of  a 
fine  precipitate,  now  visible  to  the  naked  eye,  then  solidification  of  the 
casein  in  the  branch,  and  finally  a  process  of  streaking,  usually  in  a 
longitudinal  direction,  of  the  coagulum  caused  by  shrinkage.  At  the 
final  stage  the  unstreaked  parts  of  the  coagulated  mass  may  be  and  gen- 
erally are  opaque,  and  of  the  same  general  appearance  as  normal  milk  in 
the  fermentation  tube.  The  anaerobes  capable  of  digesting  the  proteids 
of  the  milk  then  attack  the  mass,  which  is  broken  into  coarse  fiocculent 
particles  of  a  moderately  translucent  nature  that  are  suspended  or  partly 
sedimented  in  a  yellowish  fluid  formed  during  the  process  of  decomposi-  • 
tion.  Continued  digestion  and  gas  production  go  on,  according  to  the 
powers  of  the  bacillus  to  resist  the  inhibitory  effects  of  the  accumulation 
of  waste  products  in  the  medium;  complete  solution  of  the  coagulum 
never  takes  place  in  the  fermentation  tube,  but  in  a  general  way  it  may 
be  estimated  that  75  to  90  per  cent,  of  the  mass  is  chemically  altered. 

With  the  exception  of  anaerobe  M,  which  caused  no  coagulation  of  the 
milk,  the  reactions  ranged  from  2  to  9.7  per  cent,  acid,  and  in  one  instance 
—  anaerobe  L  —  to  13.3  per  cent,  acid  to  phenolphthalein  in  terms  of  a 
normal  solution.^  The  bacteria  may  have  produced  rennet-like  ferments 
in  addition  to  the  proteolytic  ferments  formed  by  some  of  them,  and 
these  would  coagulate  the  milk,  but  in  such  cases  as  the  anaerobes  that 
produced  complete  coagulation  in  twenty-four  hours,  and  also  a  very  high 
acid  reaction,  it  is  quite  probable  that  the  acid  present  was  the  causal 
agent  in  the  process.  The  only  enzymes  actually  demonstrated  in  this 
work  during  the  experimental  studies  were  the  proteolytic  enzymes 
formed  by  some  anaerobes  —  anaerobes  A,  C,  E,  F,  L,  N",  P,  Q  —  the 
sugar-splitting  ferments,  invertin,  and  the  hemolysins  produced  by  all. 

1  Jordan  «  states  tbat  the  qnantlty  of  aeid  necessary  to  precipitate  tbe  casein  varies  aorording  to 
the  amount  of  casein  and  phosphate  present,  and  in  general  the  cunllingof  milk  depends  upon  the 
degree  of  acidity,  temperature,  time  of  action,  amount  and  solubility  of  the  calcium  salts  present 
and  other  factors. 
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Products  of  Growth.  —  The  products  of  metabolism  formed  by  the 
nonputrefactive  bacilli  in  milk  were  lactic,  acetic  and  butyric  acids,  and 
gases  in  the  proportions  shown  in  Table  III.  The  true  putrefactive 
anaerobes  produced  the  same  acids  in  many  cases,  together  with  volatile 
fatty  acids,  and  in  addition  there  were  products  of  proteid  decomposition, 
such  as  indol,  skatol,  hydrogen  sulphide,  acid  albumin  and  peptones  or 
proteoses.  One  hitherto  unreported  phenomenon  that  seems  to  go  hand 
in  hand  with  positive  biuret  reactions  is  produced  by  the  addition  of 
strong  (5  per  cent,  solution)  NaOH  solution  to  the  digested  fluid  and 
allowing  the  mixture  to  stand  over  night  at  room  temperature;  in  the 
morning,  or  after  a  lapse  of  twelve  to  fourteen  hours,  the  mixed  fluids 
are  found  to  have  assumed  a  bright  cherry-red  color,  which  disappears 
with  the  addition  of  acid  and  reappears  to  a  certain  extent,  or  as  a 
brownish-red  color,  with  the  addition  of  the  alkali.  Milk  in  which  no 
peptonization  has  occurred,  as  shown  by  negative  biuret  tests,  does  not 
give  the  color,  and  the  nearest  approach  to  it  is  a  moderately  deep 
amber  color  that  occasionally  appears. 

Cream,  —  The  cream  of  milk  is  only  slightly  and  almost  unapprecia- 
bly  affected.  The  heat  of  sterilization  causes  a  coalescence  of  the  oil 
droplets  in  the  bulb  and  branch,  and  with  incubation  the  relatively  com- 
pact cream  of  the  bulb  becomes  altered  to  a  fluid  that  consists  of  large 
and  very  small  oil  globules.  This  is  accomplished  partly  by  the  pro- 
longed heating  at  the  temperature  of  the  thermostat  and  partly  by  the 
formation  of  glycerine  and  fatty  acids  by  the  bacteria,  as  has  been  re- 
ported in  earlier  papers  by  others. 

Bouillon,  —  Anaerobic  growth  in  bouillon  in  the  fermentation  tube 
presents  nothing  unusual,  the  features  being  merely  the  clouding  of  the 
branch  and  bulb  fluid  and  the  collection  of  varying  quantities  of  gas 
when  inoculated  with  certain  species,  provided,  of  course,  some  sugar 
is  present. 

Indol  Reactions,  —  Positive  reactions  for  indol  were  best  obtained  in 
sugar-free  bouillon  by  inoculation  of  the  medium  from  a  freshened  cul- 
ture and  incubating  for  eleven  or  twelve  days.  Some  positive  tests  for 
indol  were  obtained  from  milk  cultures,  but,  generally  speaking,  milk  is 
not  a  favorable  medium  for  the  development  of  this  product,  probably 
because  of  the  lactose  present,  for  known  indol-producing  bacteria  often 
fail  to  give  a  reaction  when  inoculated  into  sugar  bouillon.^ 

Gelatin,  —  Gelatin  was  a  valuable  medium  for  the  differentiation  of 
cultures,  but  was  not  always  favorable  for  bacterial  growth,  for  some 
anaerobes  capable  of  producing  liquefaction  refused  to  grow  in  the  solid 


1  For  Indol  tests  see  Table  V. 
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medium  at  room  temperature  unless  inoculated  in  large  numbers.     The 
character  of  the  growths  in  gelatin,  briefly  stated,  are  as  follows :  — 

Anaerobe  A  developed  as  ovoid  opaque  colonies  in  the  deeper  layers  of 
gelatin  in  test  tubes,  and  these  slowly  liquefied  the  surrounding  medium, 
in  a  more  or  less  uniform  manner,  until  the  wall  of  the  tube  was 
reached;  then  the  liquefaction  continued  downward  because  of  the  sedi- 
mentation of  the  bacteria  in  the  fluid,  and  also  because  of  the  prevaiiiDg 
favorable  anaerobic  conditions.  Complete  liquefaction  was  produced  at 
room  temperature  in  about  nine  days.  Anaerobe  B  produced  clouding 
of  gelatin  at  first,  and  this  was  followed  by  complete  liquefaction  of  the 
medium.  Anaerobe  C  grew  as  hazy,  punctate  colonies  that  slowly  as- 
sumed a  radiating,  feather-like  growth  that  later  became  a  uniform 
dense  clouding  throughout  the  medium.  Gas  was  produced  but  there 
was  no  liquefaction.  Anaerobe  D  did  not  grow  in  gelatin.  Anaerobe 
E  caused  rapid  liquefaction  of  gelatin  when  inoculated  in  large  num- 
bers. Anaerobe  P  grew  along  the  line  of  inoculation  in  gelatin  but 
caused  no  liquefaction.  Anaerobe  6  did  not  grow  in  gelatin.  Anaerobe 
H  grew  in  gelatin  first  as  opaque  colonies,  and  from  these  developed 
well-defined  lines  of  growth,  thin  near  the  primary  colonies  but  with 
thickenings  or  nodular  enlargements  at  distal  points.  These  enlarge- 
ments could  hardly  be  termed  secondary  colonies  for  no  radiating  growths 
developed  from  them  and  any  continued  growths  followed  the  direction 
of  the  path  of  the  original  thread.  There  was  a  copious  gas  production 
in  gelatin  by  this  anaerobe  but  no  liquefaction.  Anaerobe  I  produced  a 
dense  cbuding  of  the  medium  and  numerous  gas  bubbles  that  mechan- 
ically split  the  gelatin,  but  no  liquefaction  occurred.  Anaerobe  J  pro- 
duced diffuse  clouding  of  the  gelatin  but  no  liquefaction.  Anaerobe  K 
refused  to  grow  in  solid  gelatin  at  room  temperature,  but  grew  in  floccu- 
lent  clumps  in  gelatin  incubated  at  37**  C. ;  subsequent  cooling  of  the 
gelatin  showed  that  no  liquefaction  had  taken  place,  for  the  medium  be- 
came solid  at  the  reduced  temperature  of  the  cooling  bath.  When 
inoculated  in  large  numbers  anaerobe  L  caused  rapid  liquefaction  of 
gelatin.  The  colonies  formed  first  as  spherical  bodies,  and  from  these, 
delicate,  thread-like  growths  developed  which  later  caused  a  diffuse 
clouding  of  the  medium.  Anaerobe  M  had  no  liquefjdng  effect  upon 
gelatin.  Anaerobe  ^  caused  rapid  liquefaction  of  gelatin.  Anaerobe 
0,  culturally  very  similar  to  anaerobe  N"  in  milk  medium,  caused  no 
liquefaction  but  produced  radiating  growths  and  some  gas  in  the  medium. 
Anaerobe  P  caused  rapid  liquefaction  of  gelatin  without  any  character- 
istic colony  formation.  Anaerobe  Q  formed  punctate  colonies  surrounded 
by  lines  of  growth  resembling  scintillations  of  light  that  were  of  only  a 
temporary  existence,  for  liquefaction  of  the  gelatin  rapidly  followed. 
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Pathogenic  Action.  —  Though  it  did  not  come  within  the  scope  of 
this  investigation  to  make  a  thorough  study  of  the  disease-producing 
properties  of  the  anaerobes  isolated  from  milk,  it  was  thought  best  to 
make  certain  simple  inoculation  tests  with  every  culture.  Guinea  pigs 
were  used  for  this  purpose.  One  cubic  centimeter  of  the  sediment  of  a 
bouillon  culture  in  a  fermentation  tube  plus  tissue  was  injected  under 
the  skin  of  a  guinea  pig.  With  the  exception  of  bacillus  D  (JB.  Welchii  or 
B,  a'erogens  capsulatvs)  none  was  pathogenic.  The  tests  were  repeated, 
with  the  same  result.  This  does  not,  of  course,  imply  that  all  the  anaer- 
obes isolated  are  entirely  harmless.  Additional  tests  will  be  made  upon 
other  animals  as  soon  as  opportunity  is  offered. 

Descbiptiok  of  Certain  Species  of  Anaebobes  isolated  from  Milk,  and 

Comparison  op  Cultures.* 
Anaerobe  A,' — This  is  a  motile,  spore-bearing  bacillus.  Rods  without 
spores  measure  2.5{jl  to  4.4(jl  long  by  0.6{i  to  0.7{i  broad.  Bacilli  bearing  spores 
measure  3.2{a  to  4.0{i  long  by  0.6{i  broad  in  the  narrow  parts  of  the  rods  and 
1 .0(L  to  1.2(1  broad  at  the  parts  dilated  to  accommodate  the  enclosed  spore.  The 
spores  are  oval  in  outline  and  measure  1.5(jl  to  1.9{i  long  by  0.9ia  to  l.Ou.  broad. 
The  bacilli  move  in  either  direction,  in  a  very  active  manner,  in  undulatory 
or  rotatory  paths  across  the  field.  The  spores  are  highly  resistant  to  heat, 
being  able  to  withstand  100^  C.  for  over  sixty  minutes.  This  bacillus  was 
isolated  from  market  milk  by  Dr.  Smith  and  given  to  me  to  study  with  the 
other  anaerobes  described  in  this  paper.  Anaerobe  A  acts  chiefly  on  dextrose, 
forming  sixty-four  per  cent,  of  gas  composed  of  H  and  CO2,  in  a  relation 
to  each  other  as  1 :7  4-*  I&  lactose  and  saccharose  bouillon  only  a  few  bubbles 
of  gas  were  formed.  The  reactions  of  the  bulb  fluids  in  the  three  sugars 
ranged  from  3  per  cent,  to  4.3  per  cent,  acid  in  terms  of  a  normal  solution, 
and  those  of  the  branches  from  4  per  cent,  to  4.45  per  cent,  acid  at  the  end 
of  incubation,  phenolphthalein  being  used  as  the  indicator.  The  anaerobe 
grows  as  opaque  colonies  in  gelatin,  and  these  produce  complete  liquefaction 
in  the  medium  in  about  seven  days.  The  reaction  of  the  gelatin  after  lique- 
faction was  7.8  per  cent,  acid,  as  compared  with  the  original  acidity  of  1.5 
per  cent,  acid  to  phenolphthalein.  Milk  in  the  fermentation  tube  was  coagu- 
lated in  the  branch  in  twenty-four  to  forty-eight  hours.  Gas  was  slowly 
formed  until  30  per  cent,  was  produced.  The  greater  part  of  the  casein  was 
slowly  dissolved  and  converted  into  a  yellowish  fluid  giving  a  positive  biuret 
test  and  a  positive  cherry-red  color  reaction  in  twenty-four  hours  after  the 
addition  of  5  per  cent.  NaOH  solution.  The  undissolved  part  of  the  casein 
mass  assumed  a  coarse  flocculent  character  and  became  moderately  trans- 
lucent.'    The  cream  of  the  bulb  was  emulsified,  that  is,  assumed  a  turbid 

^  Sea  aim  tables  at  the  end  of  this  paper. 

*  The  anaerobes  described  in  this  paper  are  lettered,  for  convenience,  A  to  Q  inclusive,  and  will  be 
referred  to  in  this  way,  except  in  cases  where  the  bacillus  is  known  or  has  been  named. 

*  This  condition  is  tabulated  as  "flooculation"  (Table  IV.). 
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condition  of  varying  density,  and  was  slightly  translucent,  but  that  in  the 
branch  was  unaffected.  The  reaction  of  the  milk  was  raised  from  1.7  to 
6.35  per  cent,  acid  in  the  bulb  and  8.2  per  cent,  acid  in  the  branch.  Blood 
serum  and  gelatin  were  liquefied.  The  products  of  growth  were  indol,  hydro- 
gen, carbon  dioxide  and  possibly  methane.  Cultures  of  this  anaerobe, 
whether  grown  in  ordinary  or  sugar-free  bouillon,  were  nonpathogenic  for 
guinea  pigs.    The  anaerobe  is  Gram-positive. 

Anaerobe  B  {Bacilltis  fecalis  hovia,  n.  sp.).  —  This  bacillus,  isolated  from 
cows'  milk,  is  found  in  cow  dung,  and  when  grown  in  artificial  culture  media 
produces  odors  similar  to  those  given  off  from  accumulations  of  cattle 
manure.  I  found  this  organism  on  two  different  occasions  in  cows'  milk,  and 
have  since  isolated  it  from  calf  feces,  both  when  in  the  rectum  and  after 
discharge.  The  anaerobe  grows  on  blood  agar  in  the  form  of  biconvex 
colonies  which  are  hemolytic.  The  rods  are  fusiform,  with  gently  tapering 
sides  ending  in  blunt  or  rounded  points.  Spores  when  formed  are  generally 
found  in  the  middle  of  the  rods.  Rods  without  spores  measure  2.1{jl  to  4.4(& 
long  b^^  0.7(1  to  0.9{i  broad ;  with  spores  the  rods  measure  2.7{jl  to  3J1\l  long  by 
0.6(L  to  0.7(jL  broad  at  the  ends  and  1.0(jl  broad  at  the  spores,  which  were  LSu 
long  by  0.9{i.  broad.  The  anaerobes  are  motile,  passing  from  place  to  place  in 
undulatory  tracks  in  a  sluggish  or  active  manner,  according  to  the  age  of 
the  culture,  the  younger  forms  showing  the  greater  activity.  No  gas  was 
formed  in  dextrose,  lactose  or  saccharose,  but  about  4  per  cent,  add  to 
phenolphthalein  was  produced  from  all  three  sugars  when  added  to  bouillon. 
Milk  was  coagulated  and  the  mass  was  greatly  contracted,  but  biuret  tests 
and  tests  for  the  color  reaction  with  NaOH  solution  were  negative,  or,  at 
most,  gave  very  faint  and  doubtful  reactions.  Twenty-eight  to  44  per  cent 
of  gas  was  produced  in  milk  cultures,  and  consisted  of  H  and  CO2  in  the 
relation  of  1 :13.  The  cause  of  the  production  of  gas  in  milk  in  the  fermenta- 
tion tube  when  inoculated  with  this  anaerobe  is  obscure,  because  of  the 
absence  of  gas  in  lactose  bouillon;  it  is  possible  th&t  the  proteid  present  in 
milk  aided  in  the  production  of  more  favorable  anaerobic  conditions,  and  the 
gas  produced  may  have  been  derived  from  the  proteid  decomposition.  The 
products  definitely  determined  in  milk  medium  at  the  completion  of  the 
incubation  were  lactic  acid,  hydrogen  sulphide,  acid  albumin,  indol  and  skatol, 
the  last  two  being  present  in  large  quantities,  as  shown  by  the  pronounced 
character  of  the  reactions  when  specific  tests  were  made  for  these  products. 
The  indol  and  skatol  were  developed  in  ordinary  peptone  broth,  sugar-free 
peptone  bouillon  and  milk  in  ten  to  twelve  days.  Hydrogen  sulphide  was 
found  in  bouillon  cultures  but  not  in  milk  at  the  end  of  the  incubation 
period.  Blood  serum  and  gelatin  were  liquefied.  The  anaerobe  is  Gram- 
positive.    It  is  nonpathogenic  for  guinea  pigs. 

Anaerobe  C.  —  Anaerobe  C  is  an  actively  motile,  long,  slender  baciUus, 
measuring  in  the  nonspore-bearing  condition  1.9(jl  to  4.0{i  long  by  0.44(l  broad. 
Spore-bearing  bacilli  measure  2,5\l  to  10.7|jl  long  by  O.Spi  to  0.44pL  broad.  The 
spores  are  large,  as  compared  with  the  diameter  of  the  rods,  are  terminally 
placed  and  measure  l.Sji  long  by  l.OpL  broad;  they  are  slightly  longer  than 
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broad,  and  in  outline  are  of  an  elongated  oval  shape,  or  in  some  cases  appear 
as  cylinders  with  rounded  ends.  The  rods  are  extended  slightly  beyond  the 
spores  in  the  form  of  a  sharp  apex,  producing  the  ''spear''  or  ''javelin'' 
type  described  above.  Bacilli  in  the  spore-bearing  and  nonspore-bearing 
stages  move  in  undulatoiy  tracks,  but  never  in  a  rotatory  or  oscillatory  man- 
ner. The  anaerobes  develop  on  blood  agar  as  biconvex  hemolytic  colonies, 
and  when  present  in  clusters,  with  the  many  pointed  ends  projecting  from 
the  central  mass,  they  produce  a  "rosette"  form  of  colony.  Dextrose,  lac- 
tose and  saccharose  are  easily  split  up,  forming  among  other  products  H  and 
CO2  in  a  relation  to  each  other  as  2:1.  Ninety  per  cent,  of  gas  was  pro- 
duced in  all  three  sugars,  but  was  most  rapidly  formed  in  dextrose  bouillon. 
The  reactions  of  the  three  sugars  were  raised  from  5.2  per  cent,  to  5.65  per 
cent,  acid  to  phenolphtalein.  Milk  in  the  fermentation  tube  was  coagulated 
in  twenty-four  hours'  time,  and  this  was  followed  by  an  irregular  streaking 
of  the  mass,  accompanied  by  a  lateral  shrinkage  producing  distinct  paths, 
along  which  the  anaerobe  acted  by  dissolving  the  casein.  Gas  was  slowly 
produced  during  the  first  ninety-six  hours,  but  more  rapidly  after  that 
time  until  the  twelfth  day,  when  a  total  of  57  per  cent,  had  accumulated. 
Hydrogen  was  in  the  predominance,  the  relation  of  HrCOs  being  as  3:2. 
The  reaction  of  the  fluid  at  the  end  of  the  incubation  was  6.35  per  cent.  acid. 
H2S  was  present  in  small  quantities.  No  indol  was  formed.  Lactic  and 
butyric  acids  were  present.  Biuret  tests  and  cherry-red  color  reactions  with 
the  addition  of  5  per  cent.  NaOH  solution  were  positive.  The  cream  in  the 
bulb  of  the  fermentation  tube  was  emulsified,  but  was  unaffected  in  the 
branch.  The  products  of  growth  determined  in  bouillon  cultures  were  H2S, 
lactic  and  butyric  acids,  H,  CO2,  and  indol,  when  the  proper  conditions 
were  offered  for  its  formation.  No  offensive  odors  were  produced  in  any 
medium.  The  anaerobe  grows  well  in  gelatin  in  the  form  of  small,  spherical 
colonies,  but  does  not  liquefy  the  medium.  Blood  serum  was  not  liquefied. 
It  is  nonpathogenic  for  guinea  pigs.    The  anaerobe  is  Gram-positive. 

Anaerobe  D,  —  Anaerobe  D  is  B.  aerogenes  capsulatus  of  Welch,  or  B. 
Welchii.  It  is  pathogenic  for  guinea  pigs,  producing  the  characteristic 
lesions.^  Blood  serum  and  gelatin  were  not  liquified.  B.  Welchii  is  Gkram- 
positive. 

Anaerobe  E.  —  Anaerobe  E  is  a  motile,  spore-bearing  bacillus  of  the  drum- 
stick type,  that  grows  on  blood  agar  incubated  under  anaerobic  conditions 
in  the  form  of  arborescent  colonies,  that  always  become  surrounded  by  an 
hemolized  area.  The  rods  without  spores  measure  2.8{&  to  6.1(jl  long  by  0.6\l  to 
0.74(jL  broad.  Spores  are  slow  in  developing,  and  are  generally  found  after 
forty-eight  hours'  growth.    They  were  in  nearly  all  cases  excentrally  placed, 

>  When  grown  in  ordinary  broth  plus  tiasue,  and  inoculated  into  guinea  pigs,  this  anaflrobe  produced 
no  lesion  beyond  a  small  subcutaneous  nodule  that  was  transitory,  but  if  grown  in  bouillon  plus  tissue 
liiat  had  been  rendered  sugar-free  by  fermentation  with  B.  coli,  it  was  pathogenic  for  guinea  pigs,  pro- 
ducing the  chanusteristio  lesions  of  B.  aSrogene*  eap»ulatua  infection.  This  is  a  phenomenon  discovered 
by  Theobald  Smith,  and  is  mentioned  here  with  his  permission,  though  it  has  not  been  previously  de- 
scribed. It  applies  to  some  other  anaerobes  beside  the  one  under  discussion,  but  not  included  in  this 
paper. 
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and  the  rods  assumed  the  shape  of  the  drumstick  type  of  anaerobe.  Rods 
bearing  spores  measure  3.0tJL  to  4.0|jl  long  by  0.6\k  to  0.7ji  broad,  by  0.9tt  to  l.Oji 
broad  at  the  spore  enlargement;  the  spores  within  the  rods  measure  1.2\l  to 
1.6(1.  long  by  0.9{ji  to  1.0(jl  broad.  Free  spores,  that  is,  those  not  within  the  rods, 
measure  quite  constantly  1.5i4.  long  by  O.Oji  to  1.0|jl  broad.  Both  spore>bearing 
and  nonspore-bearing  bacilli  move  with  moderate  activity  in  undulatory, 
rotatory  or  oscillatory  paths.  Dextrose  is  easily  split  up,  foiming  100  per 
cent,  of  gas  consisting  of  H  and  CO2  in  the  relation  to  each  other  as  2:3. 
From  lactose  and  saccharose  only  a  fraction  of  a  per  cent,  of  gas  was 
produced.  The  reactions  of  the  sugar  bouillon  in  the  bulb  of  the  fer- 
mentation tubes  at  the  end  of  the  incubation  period  were  4.65  per  cent,  for 
dextrose,  3.35  per  cent,  for  lactose  and  3  per  cent,  for  saccharose;  in  the 
branches  of  the  tubes  the  reactions  were  2.8  per  cent,  for  lactose  and  3  per 
cent,  for  saccharose  bouillon.  Milk  is  slowly  coagulated,  and  the  coagulum 
becomes  marked  by  longitudinal  lines  that  later  develop  into  lines  of  shrink- 
age; and,  beginning  at  the  margins  of  these  lines,  dissolution  of  the  casein 
progresses  with  moderate  activity  until  about  90  per  cent,  of  the  whole  has 
been  rendered  fluid.  Gas  up  to  16  per  cent,  is  slowly  produced.  The  reaction 
of  the  bulb  fluid  at  the  end  of  the  growth  was  4.55  per  cent.,  and  that  of  the 
branch  was  6.4  per  cent,  acid  in  the  terms  of  a  normal  solution.  Biuret 
tests  of  the  fluid  were  positive,  and  positive  cherry-red  color  reactions  were 
obtained  with  the  addition  of  5  per  cent.  NaOH  solution.  Acid  albumin, 
H2S,  H,  CO2,  indol,  lactic  acid  and  volatile  offensive  products  were  present. 
Blood  serum  and  gelatin  were  rapidly  liquefied.  The  anaerobe  is  Gram- 
positive.  Anaerobe  E  is  nonpathogenic  for  guinea  pigs,  whether  grown  in 
sugar-free  or  ordinary  bouillon.  A  small  ulcer  appeared  on  the  abdomen, 
accompanied  by  the  falling  away  of  the  hair,  but  this  lesion  rapidly  healed. 

Anaerobe  F,  —  Anaerobe  F  morphologically  resembles  anaerobe  D,  but 
differs  from  that  bacillus  culturally  in  its  action  on  sugars,  from  which  gas 
is  slowly  produced,  six  days  being  required  to  form  100  per  cent,  of  gas, 
whereas  B.  Welchii  forms  100  per  cent,  gas  in  twenty-four  hours.  The  action 
on  milk  is  different  from  that  of  anaerobe  D.  This  bacillus  coagulates  milk 
into  a  solid  mass  in  forty-eight  hours,  and  the  coagulum  undergoes  shrinkage 
and  partial  peptonization;  71  per  cent,  of  gas  is  slowly  produced,  and 
accordingly  there  is  no  reticular  coagulation  of  the  casein,  as  is  noted  in 
the  case  of  anaerobe  D,  which  causes  rapid  coagulation  accompanied  by 
simultaneous  rapid  gas  formation.  In  the  gas  produced  from  sugars  and 
from  milk,  hydrogen  was  always  in  the  predominance,  the  relation  of  H  to 
CO2  being  as  2 :1.  Blood  serum  and  gelatin  were  not  liquefied.  The  anaerobe 
was  without  effect  on  guinea  pigs,  whether  grown  in  sugar-free  or  in  ordinary 
peptonized  bouillon.     Anaerobe  F  is  Gram-positive. 

Ancierohe  G.  —  Anaerobe  G  is  a  sluggishly  motile  bacillus,  gi-owing  in  the 
form  of  biconvex  colonies  on  blood  agar.  Bacilli  without  spores  measure 
2.7|x  to  4.6jx  long  by  0.9|x  to  1.2|x  broad  after  twenty-four  hours'  growth.  After 
forty-eight  hours'  growth  the  bodies  of  the  bacilli  were  greatly  distended, 
their  diameter  reaching  in  some  cases  1.8'x.    Spore-bearing  bacilli  measure  S.Oji. 
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to  3.3(1  long  by  1.5{i  broad,  and  the  contained  spores  are  1.0(1  long  by  0.6(i 
broad.  This  bacillus  refused  to  grow  in  the  absence  of  tissue,  and  this  caused 
some  difficulty  in  determining  gas  formulas  in  different  sugar  media.  In  dex- 
trose and  saccharose  bouillon  100  and  96  per  cent,  of  gas,  respectively,  were 
produced,  and  the  relation  of  H  to  CO2  was  as  2 :1.  In  lactose  bouillon  only  a 
small  bubble  of  gas  was  formed.  The  reactions  of  the  sugar  broths  at  the 
end  of  the  incubation  period  were  5.4  per  cent.,  5.95  per  cent,  and  3.1  per 
cent,  acid  to  phenolphthalein  for  dextrose,  saccharose  and  lactose,  respectively, 
all  being  taken  from  the  bulbs  of  the  fermentation  tubes.  Milk  was  slowly 
coagulated,  and  the  coagulum  was  slowly  shrunken  without  peptonization 
of  the  casein.  One  hundred  per  cent,  of  gas  was  produced,  in  which  the  H 
and  CO2  bore  the  same  relation  to  each  other  as  before,  i,e,,  2:1.  The  final 
reaction  of  the  expressed  fluid  was  7.8  per  cent,  acid  to  phenolphthalein. 
In  general,  anaerobe  G  resembles  B.  bntyricus  of  Prazmowski,  but  differs 
from  it  as  well  as  the  organism  described  by  Botkin  in  the  non-peptonization 
of  casein  and  the  absence  of  liquefaction  of  gelatin. 

Anaerobe  G  had  a  peculiar  effect  on  animal  tissue.  The  effect  produced 
upon  animal  tissue  in  the  fermentation  tube,  whether  it  is  kidney,  liver  or 
spleen,  by  most  anaerobes  is  to  cause  it  to  assume  a  brownish  coloration, 
probably  indicating  a  reduction  of  the  hemoglobin.  Anaerobe  G,  however, 
acted  in  another  way,  for  the  tissue  did  not  change  from  the  normal  red  to 
a  brown  color,  but  increased  slightly  in  intensity  of  the  red  color,  and  after 
several  days'  incubation  reached  a  deep  salmon-red  color  that  persisted  while 
the  tissue  remained  in  the  bouillon.  The  tissues  were  filled  with  bacilli  and 
eontained  crjnstals  of  hematoidin.  Anaerobe  G  was  without  effect  on  guinea 
pigs.  Blood  serum  was  not  liquefied.  There  was  no  growth  in  gelatin. 
Anaerobe  G  is  Gram-positive. 

AfMerobe  H,  —  Anaerobe  H  is  identical  in  several  cultural  characters  with 
anawobe  D,  but  differs  from  it  in  its  morphology  and  its  power  of  motion. 
It  grows  on  blood  agar  in  the  form  of  biconvex  hemolytic  colonies.  Bacilli 
without  spores  measure  1.8(1  to  6.8(i  long  by  0.6(i  to  0.9(i  broad;  bacilli  with 
spores  measure  1.8(i  to  6.8(i  long  by  0.6(i  to  0.9(i  broad,  and  contain  spores 
that  measure  1.8(i  to  1.9(i  long  by  0.6(i  to  0.9(i  broad.  Free  spores  measure 
1.8(1  to  1.9(1  long  by  0.6(i  to  1.5{i  broad.  The  rods  were  never  distended  to 
accommodate  the  spores,  but  as  the  cells  began  to  degenerate,  dilatations  of  the 
rods  were  noted,  and  the  shape  assumed  resembled  that  of  an  inflated  balloon. 
Spores  were  rapidly  formed  and  were  alwa3rs  found  in  large  numbers.  They 
are  always  found  about  midway  between  the  middle  and  the  end  of  the  rods, 
and  so  differ  from  anaerobe  D,  whose  spores  are  always  centrally  placed, 
though  occupying  a  large  part  of  the  rods.  Spores  from  anaerobe  D  are 
found  only  by  careful  searching  through  the  preparations.  Dextrose,  lactose 
and  saccharose  were  easily  split  up  forming  85  per  cent,  to  100  per  cent,  of 
gas  in  twenty-four  to  forty-eight  hours,  and  a  rise  in  acidity  from  1.2  per 
cent,  to  5.5  per  cent,  in  terms  of  a  normal  solution.  But3rric  acid  was  very 
prominent  in  the  sugar-bouillon  cultures.  When  inoculated  into  milk  in 
the  fermentation  tube  the  medium  was  changed  by  a  rapid  precipitation 
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of  the  casein,  accompanied  by  the  formation  of  100  per  cent,  of  gas  that 
produced  a  reticular  form  of  coagulation  already  noted  and  described 
under  anaerobe  D.  The  relation  of  H  to  CO2  ^as  as  2:1.  There  was  no 
peptonization  of  the  casein,  as  was  shown  by  the  negative  biuret  test.  Tests 
for  indol  and  hydrogen  sulphide  were  negative.  The  reactions  at  the  end 
of  the  incubation  period  varied  from  3.4  per  cent,  to  3.85  per  cent,  in  terms 
of  a  normal  solution.  Add  albumin  was  present.  Nonputrefactive  odors, 
such  as  sour  and  cheesy  odors,  and  that  of  butyric  acid  were  present 
Anaerobe  H  was  commonly  found  in  store  milk,  and  appeared  to  be  the 
general  cause  of  the  rapid  breaking  down  of  m\]V  when  it  was  kept  under 
such  conditions  as  would  favor  bacterial  development.  It  is  a  nonputrefactive 
anaelrobe,  acting  mainly  on  the  lactose  in  milk,  producing  gas  and  acids,  and 
it  strongly  resembles  the  bacillus  described  by  Klein"  as  B,  enteritidis 
sporogenes,  that  has  led  to  so  much  confusion  with  B,  Welchii  because  of 
the  similarity  of  the  cultural  characters  of  the  two  anaerobes.  Blood  serum 
was  not  liquefied,  but  large  quantities  of  gas  were  formed  in  the  serum  tubes. 
This  anaerobe  is  Gram-positive.  It  was  nonpathogenic  for  guinea  pigs  when 
grown  in  ordinary  unfermented  and  in  sugar-free  bouillon. 

Anaerobe  I.  —  Anaerobe  I  is  a  motile  bacillus  that  forms  centrally  placed 
spores.  It  grows  on  blood  agar  in  the  form  of  biconvex  hemolytic  colonies 
that  are  generally  found  in  the  deeper  parts  of  the  medium.  Bacilli  without 
spores  measure  3.0{i  to  6.1(1  long  by  0.74ul  to  O.Opi  broad.  Bacilli  with  spores 
completely  formed  range  from  3.0{i  to  5.3pL  long  by  0.74(jl  to  0.9\l  broad  by  1.0|& 
to  1.3\L  broad  at  the  spores,  which  in  turn  vary  from  l,5\i  to  1.9(jl  long  by  1.0(i 
broad,  and  are  located  1.2(i.  to  1.9(ji  from  the  more  distant  end  of  the  rod. 
Free  spores  measure  1.5{i.  to  2.1{i  long  by  1.0(1  to  1.3\k  broad.  The  anaerobe 
fermented  dextrose,  lactose  and  saccharose,  forming  100  per  cent,  of  gas  in  the 
last  two  and  76  per  cent,  in  the  first  sugar  in  forty-eight  hours.  The  relation 
of  H  or  like  explosive  gas  to  the  CO2  was  as  3 :1.  The  reactions  were  raised 
from  1.45  per  cent,  acid  to  6.55  per  cent,  add  in  dextrose  bouillon,  to  5.85  per 
cent,  in  lactose  and  to  6.25  per  cent,  in  saccharose  broths,  all  percentages  being 
given  in  terms  of  a  normal  solution.  The  odors  from  sugar-bouillon  cultures 
were  of  a  sweet,  nonoffensive  nature,  suggesting  the  presence  of  some  ester, 
and  accompanying  this  were  traces  of  butyric  acid. 

The  action  on  milk  was  rapid  and  of  an  unusual  nature.  At  the  end  of  the 
first  twenty-four  hours'  incubation  the  casein  in  the  branch  was  in  the  state 
of  fine  precipitation,  though  there  was  no  difference  in  its  gross  appearance 
from  that  of  normal  milk.  Up  to  this  time  no  gas  had  been  formed,  but 
during  the  next  twenty-four  hours  100  per  cent,  of  gas  was  collected.  There 
was  no  reticular  coagulation,  as  was  found  when  anaerobe  D  or  H  was 
inoculated  into  milk  for  gas  production,  and  casein  precipitation  occurred 
at  distinctly  different  periods,  while  in  the  case  of  the  anaerobes  mentioned 
the  two  processes  occurred  simultaneously.  The  relation  of  H  to  CO2  in 
the  gas  produced  was  1.4:1,  or,  in  general  terms,  hydrogen  was  in  the  pre- 
dominance. Beyond  an  emuldfication  of  the  cream  in  the  bulb  there  was  no 
action  on  this  constituent  of  the  milk.    Indol  and  H2S  were  absent.    Biuret 
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tests  and  color  reactions  with  NaOH  solution  were  negative.  The  acidity  of 
the  fluid  at  the  end  of  the  incubation  was  4.2  per  cent,  in  terms  of  a  normal 
solution. 

Indol  and  H2S  were  present  in  sugar-free  broth  after  eleven  days'  growth 
of  this  anaerobe.  Gelatin  was  split  up  by  gas  bubbles,  but  the  medium  was 
not  liquefied.  Blood  serum  was  not  liquefied.  The  anaerobe  was  Gram- 
positive.    Anaerobe  I  was  nonpathogenic  for  g^uinea  pigs. 

Anaerobe  J  (Bacilltis  ephemeroa,  n.  sp.).  —  Anaerobe  J  is  an  extremely 
long  bacillus,  bearing  in  its  vegetative  condition  terminally  placed,  oval  spores. 
It  grows  on  blood  agar  in  the  form  of  biconvex  hemolytic  colonies  that  show 
a  tendency  to  collect  in  dustei's.  The  length  of  the  rod  and  the  shape  of 
the  immature  spore  resemble  like  characters  of  anaerobe  C,  though  the  apex 
of  the  spore  end  of  the  bacillus  mentioned  is  sharper  than  that  of  anaerobe 
J.  The  fully  formed  spores  of  anaerobe  C  appear  to  be  merely  adhering 
to  the  ends  of  the  rods,  while  those  of  anaerobe  J  are  well  within  the  ends  of 
the  rods,  that  are  slightly  distended  for  their  accommodation.  Soon  after  the 
concentration  of  the  protoplasm  at  the  ends  of  the  rods  there  is  but  a  very 
faint  response  if  any  at  all  to  dyes.  The  rapidity  with  which  these  rods 
lose  their  protoplasm,  which  passes  largely  into  the  spore,  may  be  indirectly 
^own  by  the  percentages  of  the  different  forms  found  at  different  periods: 
at  the  end  of  twenty-four  hours'  growth  the  bacilli  were  grouped  into  90 
per  cent,  of  bacilli  without  spores  and  10  per  cent,  with  spores;  after  forty- 
eight  hours  the  bacilli  without  spores  were  reduced  to  25  per  cent,  of  the 
total  number  of  types  found.  It  is  on  the  basis  of  rapid  passage  of  the  active 
rods  into  the  dormant  latent  spores  that  the  name  ^'ephemeros"  suggests 
itself,  for  in  no  other  species  have  these  rapid  stages  of  transformation  been 
observed. 

Bacilli  without  spores  measure  2.5{i  to  4.1(1  long  by  0.44(i.  to  O.Gpi  broad. 
Bacilli  with  spores  measure  6.2{i  to  7.4\l  long  by  0.3(1  broad  and  0.6(i  broad  at 
the  spores,  which  measure  1.3(&  long  by  0.6(1  broad.  In  a  few  cases  extraordi- 
narily long  bacilli  measured  8.9(i  long  by  0.6{i  broad.  Anaerobe  J  acts  on  dex- 
trose, lactose  and  saccharose,  producing  very  small  quantities  of  gas  in  the  first 
and  last  and  a  moderate  quantity  in  lactose ;  in  dextrose  and  saccharose  broth  3 
and  2  per  cent,  of  gas,  respectively,  were  produced,  and  in  lactose  18  per 
cent,  was  formed,  composed  of  15  per  cent,  of  H  and  3  per  cent,  of  CO2. 
Small  quantities  of  gas  are  unsatisfactory  for  the  demonstration  of  an  ac- 
curate gas  formula,  so  it  may  suf&ce  to  say  that  hydrogen  was  in  the  pre- 
dominance. The  reaction  of  the  dextrose  broth  was  raised  from  1.1  per  cent, 
to  4.6  per  cent,  acid  in  the  branch  and  to  4.33  per  cent,  acid  in  the  bulb; 
the  bulb  fluid  of  lactose  bouillon  was  raised  to  4.7  per  cent,  acid,  and  that 
of  saccharose  broth  to  1.7  per  cent,  for  the  branch  and  1.93  per  cent,  for  the 
bulb.    Acetic,  lactic  and  butyric  acids  were  present. 

The  action  on  milk  was  different  from  that  of  all  other  anaerobes. 
Development  started  within  twenty-four  hours  of  inoculation,  in  the  form 
of  a  small  quantity  of  gas  that  appeared  in  the  branch  of  the  fermentation 
tube,  but   there  was  no  precipitation  of  the  casein.     The  gas  was  slowly 
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developed  up  to  the  twentieth  day,  when  38  per  cent,  was  present,  and  at 
this  point  coagulation  started  in  the  form  of  a  very  fine  precipitation  of  the 
casein,  which  was  followed  hy  a  coarse  granulation  that  later  hecame  streaked 
by  the  subsequent  contraction  of  the  mass.  At  the  end  of  thirty-seven  days 
a  total  of  48  per  cent,  of  gas  had  collected.^  The  final  acidity  of  the  fluid 
was  only  2  per  cent,  acid  in  terms  of  a  normal  solution,  and  marks  a  rise 
of  but  0.3  per  cent,  above  the  original  reaction  of  the  milk.  It  is  supposed 
that  the  acidity  alone  was  not  responsible  for  the  precipitation  of  the  casein, 
but  that  some  enzyme  was  probably  present  that  facilitated  coagulation. 
There  was  no  peptonization  of  the  casein,  no  indol  or  H2S  formed  either 
in  milk  or  in  sugar-free  bouillon.  The  odors  given  off  were  of  a  sour  and 
cheesy  nature  and  of  the  nonputrefactive  class.  Acid  albumin  was  present. 
Anaerobe  J  causes  a  heavy  clouding  of  gelatin,  but  does  not  liquefy  the 
medium.  Blood  serum  was  not  liquefied.  The  bacillus  stains  well  with  aniline 
dyes  but  is  negative  with  Gram's  stain.  Anaerobe  J  was  isolated  from  two 
samples  of  milk,  and  has  since  been  found  in  the  rectal  contents  of  young, 
milk-fed  calves.    It  is  nonpathogenic  for  guinea  pigs. 

AtMcrohe  K.  —  Anaerobe  K  is  merely  a  variety  of  the  type  represented 
in  anaerobe  H,  from  which  it  differs  in  a  few  minor  characters.  The  colonies 
on  blood  agar  are  hemolytic,  biconvex  in  outline  and  are  fringed  by  short 
radiating  hairlike  processes.  The  bacillus  is  motile  and  acts  on  sugars, 
producing  60  per  cent,  to  70  per  cent,  of  gas  in  twenty-four  hours,  and  100 
per  cent,  of  gas  is  produced  in  milk  in  the  same  time.  The  relation  of  H 
to  CO2  is  as  3 :1.  The  reactions  of  the  sugar  broths  varied  from  4  per  cent, 
to  6.5  per  cent,  acid,  and  milk  was  raised  to  4  per  cent,  acid  at  the  end  of 
the  incubation  period.  Gelatin  was  not  liquefied.  Blood  serum  was  not 
liquefied.  There  was  no  peptonization  of  the  casein.  Indol  was  formed  in 
sugar-free  broth  in  eleven  days,  but  H2S  was  never  found.  The  anaerobe 
is  Gram-positive.    It  is  nonpathogenic  for  guinea  pigs. 

Aniierohe  L,  —  Anaerobe  L  is  a  motile  bacillus,  producing  terminally  placed 
ovoid  spores.  It  grows  on  blood  agar  in  the  form  of  aiborescent  hemolytic 
colonies.  It  moves  actively  from  place  to  place,  in  undulatory,  rotatory  or 
oscillatory  paths,  whether  it  occurs  singly  or  in  the  form  of  chains.  Chain 
formation  is  common  and  the  length  of  the  chain  may  reach  120{j.  The 
original  surface  colonies  on  solid  media  were  extensively  spreading  arbores« 
cent  growths,  composed  of  a  complex,  matted  network  of  threads  or  chains 
but  with  no  branchings,  and  these  chains  were  found  to  be  encased  in  a 
sheath-like  tubule  of  a  cellulose  structure.  It  was  at  first  supposed  that  the 
enveloping  sheath  was  a  contaminating  fungus,  but  neither  anaerobic  nor 
aerobic  conditions  were  successful  in  developing  anything  of  that  nature.  In 
later  subcultures  this  unusual  form  disappeared,  but  was  observed  at  another 
time  when  anaerobe  L  was  isolated  from  another  sample  of  milk.  Bacilli 
without  spores  measure  2.1|x  to  5.9ji.  long  by  0.6pL  to  0.74|i.  broad.  Spore  forma- 
tion was  less  rapid  than  with  other  bacilli.    Bacilli  with  spores  range  from  2.7(l 

>  When  incubation  is  prolonged  over  four  or  five  dajrs  it  is  neoeasary  to  ncatch  the  cotton  plug  caref  oily, 
and  occasionally  to  replace  the  same  with  a  dry  sterile  one,  to  prevent  fungi  from  working  into  the  culture. 


No.  34.]  BACTERIA  IN  MARKET  MILK.  651 

to  4.6:jl  long  by  0.6{*  to  0.74{i  broad  by  l.Oji  to  1.2tJL  broad  at  the  spore,  which 
measure  1.2|t  to  1.5|jl  long  by  0.9|jt  to  I.Oja  broad.  Free  spores  measure  1.2|x  to 
1.5^1.  long  by  Q,9\l  to  l.Oji.  broad.  Anaerobe  L  acts  energetically  on  dextrose, 
producing  95  per  cent,  of  gas,  composed  of  hydrogen  or  explosive  mixture  and 
carbon  dioxide  in  the  relation  to  each  other  as  4 :7.  The  reactions  of  dextrose 
broth  at  the  end  of  the  period  of  incubation  ranged  from  4  to  4.5  per  cent, 
acid.  In  lactose  and  saccharose  bouillon  only  small  quantities  of  gas  were 
produced,  —  2  to  5  per  cent.,  —  and  the  reaction  at  the  end  of  the  growth  of 
the  cultures  ranged  from  2.5  to  3  per  cent,  acid,  showing  that  some  fermenta- 
tion had  gone  on.  The  odors  given  off  were  of  an  offensive  and  putrefactive 
character. 

Milk  in  the  fermentation  tube  was  completely  coagulated  in  about  forty- 
eight  hours,  after  which  the  coagulum  was  streaked  by  irregular  lines  of 
shrinkage,  the  margins  of  these  lines  of  fracture  furnishing  a  starting  point 
for  the  process  of  peptonization,  which  begins  on  the  third  day,  or  twenty- 
four  hours  after  the  complete  coagulation  of  the  milk.  The  casein  mass  was 
almost  completely  dissolved,  leaving  a  faintly  clouded,  yellowish  fluid,  giving 
a  strong  biuret  reaction  and  a  deep  cherry-red  color  reaction  with  the  addition 
of  NaOH  solution.  This  fluid  contained  acid  albumin,  H2S,  acetic  acid 
and  some  sugar.  Tests  for  indol  were  negative.  The  reactions  for  the  bulb 
and  branch  fluids  from  the  fermentation  tube  were  7.2  per  cent,  and  7.55 
per  cent,  acid  respectively. 

The  colonies  in  gelatin  were  characteristic  in  that  they  assumed  a  thistle 
ball  appearance  because  of  the  many  radiating,  thread-like  processes  starting 
from  the  original  opaque  colony.  Liquefaction  of  the  medium  was  slow  but 
complete.  Indol  was  produced  only  in  sugar-free  broth  plus  tissue  after  ten 
to  twelve  days'  incubation.  Blood  serum  was  liquefied.  Anaerobe  L  was 
nonpathogenic  for  guinea  pigs.     The  anaerobe  is  Gram-positive. 

Anaerobe  M  {Bactllus  pseudo-tetani  n.  sp.).  —  Anaerobe  M  is  a  long,  thin, 
actively  motile  bacillus,  bearing  in  its  vegetative  condition  terminally  placed 
spores  that  are  spherical  in  form.  It  grows  on  blood  agar  as  hemolytic  bi- 
convex colonies.  Bacilli  without  spores  measure  2.7(jl  to  S.Oji.  long  by  O.Sfi. 
broad  by  0.44{i.  to  1.0a  broad  at  the  spores,  that  in  turn  measure  0.44(i.  to  l.Ofi. 
in  diameter.  Free  spores  were  of  the  same  dimensions  as  the  enclosed  spores. 
The  anaerobe  acted  on  dextrose,  lactose  and  saccharose,  producing  as  high  as 
40  per  cent,  of  gas  in  the  first  and  20  per  cent,  and  25  per  cent,  of  gas  in 
the  last  two  sugars;  the  relation  of  H  to  CO2  in  the  gas  from  dextrose 
bouillon  was  as  17:1,  from  lactose  broth,  as  7:1,  and  from  saccharose 
bouillon,  as  10:1,  all  corresponding  in  the  small  proportion  of  CO2  and  the 
large  quantity  of  H  present.  The  rise  in  acidity  of  the  sugar  broths  varies 
from  0.2  per  cent,  to  0.4  per  cent,  acid  in  terms  of  a  normal  solution.  The 
odors  given  off  were  sour  and  nonputrefactive  in  character.  The  growth  in 
milk  was  unusual,  for  no  coagulation  occurred,  even  after  thirty-six  days' 
incubation  at  36®  C,  during  which  time  7  per  cent,  of  gas  was  produced 
and  the  acidity  was  raised  from  1.7  per  cent,  to  1.9  per  cent.  There  was  no 
peptonization  of  the  casein.     There  was  no  growth  in  nutrient  gelatin  and 
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blood  serum  was  not  liquefied.  The  anaerobe  was  Gram-negative.  Indol  was 
formed  in  sugar-free  and  in  ordinary  bouillon.  The  anaerobe  is  nonpatho- 
genic for  guinea  pigs. 

Anaerobe  N,  —  Anaerobe  N  is  an  actively  motile  spore-bearing  bacillus 
that  grows  on  blood  agar  in  the  form  of  arborescent  hemolytic  colonies. 
Bacilli  without  spores  measure  1.6(1  to  4.7{i.  long  by  0.6(jl  to  0.9{jl  broad.  Bacilli 
with  spores  measure  1.9\l  to  3.3(1  long  by  0.6(&  to  1.0(i  broad  at  the  position  of 
the  spore,  that  ranges  from  1.5|jt  to  l.Sji  long  by  0.74a  to  Q,9\k  broad.  Free 
spores  showed  the  same  variation  as  the  enclosed  spores.  Sugars  were  decom- 
posed, but  practically  no  gas  was  formed ;  the  products  of  growth  were  lactic 
and  acetic  acids,  and  the  reactions  were  as  follows :  in  dextrose  broth  the  reac- 
tion was  raised  from  1.1  per  cent,  acid  to  2.25  per  cent,  in  the  bulb  and 
8.4  per  cent,  in  the  branch;  in  lactose  broth,  to  6.2  per  cent,  in  the  bulb 
and  to  6.4  per  cent,  in  the  branch;  in  saccharose  broth,  to  2.25  per  cent,  add 
for  both  bulb  and  branch.  Milk  was  slowly  changed  by  the  microscopic 
precipitation  of  the  casein  during  the  first  twenty-four  hours,  though  the 
appearance  of  the  bulk  was  the  same  as  that  of  normal  milk.  After  six 
days  the  coagpulum  became  streaked  by  longitudinal  lines  of  shrinkage.  The 
reaction  of  the  milk  was  raised  to  5.7  per  cent.  acid.  No  gas  was  formed. 
Biuret  tests  were  negative.  H2S  was  absent.  Butyric  acid  was  present  in 
small  quantities.  The  odors  given  off  from  the  cultures  were  offensive  and 
putrefactive  in  character.  The  anaerobe  is  Gram-positive.  Gelatin  was  lique- 
fied. Blood  serum  was  not  liquefied.  Indol  and  H2S  were  found  in  eleven- 
day  cultures  grown  in  sugar-free  broth  plus  tissue.  Anaerobe  N  was  found 
to  be  nonpathogenic  for  guinea  pigs. 

Amierobe  0.  —  Anaerobe  0  is  a  long,  broad,  spore-bearings  club-shaped, 
motile  bacillus  that  grows  on  blood  agar  in  the  form  of  biconvex  hemo]3^ic 
colonies.  The  motility  is  confined  to  the  nonspore-bearing  bacilli,  which  move 
in  either  direction  in  undulatory  paths.  Bacilli  bearing  spores  were  occasion- 
ally observed  making  spasmodic  efforts  to  lunge  forward,  or  were  seen 
rotating  slowly,  without  any  material  change  in  position.  Spore  development 
was  rapid.  Bacilli  without  spores  measure  1.8(1  to  3.1(jl  long  by  0.6(1  broad. 
Bacilli  with  spores  measure  3.0(i  to  4.4(i  long  by  0.44(i  to  0.6(i  broad  by  0.9(i  to 
1.2(1  broad  at  the  spores,  which  in  turn  measure  1.0(i  to  1.5(i  long  by  0.74(i  to 
1.0(1  broad.  Free  spores  measure  1.5(i  to  1.8(i  long  by  1.0(i  to  1.2ji  broad. 
Sugars  were  attacked,  but  with  practically  no  gas  formation.  The  reactions  of 
dextrose,  lactose  and  saccharose  bouillon  in  the  branches  of  the  fermentation 
tube  were  raised,  respectively,  to  3.7  per  cent.,  2.4  per  cent,  and  3.4  per  eent. 
acid,  and  for  the  bulbs  of  the  tubes  to  3.3  per  cent.,  4.6  per  cent,  and  3.6 
per  cent.  acid.  Lactic  and  acetic  acids  were  present.  Milk  was  coagulated, 
streaked  by  lines  of  shrinkage,  etc.,  in  much  the  same  way  as  the  anaerobe 
just  described,  but  there  was  formed  57  per  cent,  of  gas,  composed  of  H  and 
CO2,  in  a  relation  to  each  other  as  2 :1.  The  reaction  of  the  milk  was  raised 
to  5.2  per  cent.  acid.  Biuret  tests  were  negative.  H2S  and  indol  were  found 
in  sugar-free  broth  cultures  after  eleven  days*  growth  at  36*  C.  The  growth 
in  gelatin  was  good,  but  there  was  no  liquefaction  of  the  medium.    Blood 
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serum  was  not  liquefied.    The  anaerobe  is  Qram-positive.     Anaerobe  0  was 
nonpathogenic  for  guinea  pigs. 

Anaerobe  P.  —  Anaerobe  P  is  a  motile,  spore-bearing  bacillus  forming 
arborescent  colonies  on  blood  agar.  The  motility  is  confined  chiefly  to  bacilli 
without  spores,  and  these  move  sluggishly  and  in  undulatory  paths.  Spore 
formation  is  slow.  Bacilli  without  spores  measure  2.1|i.  to  4.8|i.  long  by  0.6{jl  to 
0.9{JL  broad.  Free  spores  measure  1.5(/l  long  by  0.9|i.  to  1.2|i.  broad.  The  anaerobe 
decomposed  dextrose  with  ease,  forming  88  per  cent,  of  gas,  composed  of  H 
and  CO2  in  a  relation  to  each  other  as  1:4.  Only  3  per  cent,  to  4  per  cent, 
of  gas  was  formed  from  lactose  or  saccharose  broth.  Dextrose  broth  gave 
a  reaction  of  3.83  per  cent,  acid  at  the  end  of  the  growth,  and  the  two  other 
sugars  in  bouillon  gave  2.5  per  cent,  and  3  per  cent,  acid,  respectively.  A 
sour  odor  was  given  off  from  the  sugar  cultures.  H2S  was  present.  The 
effect  on  milk  was  the  production  of  a  very  fine  precipitation  of  the  casein, 
without  any  gross  indication  of  coagulation.  About  31  per  cent,  of  gas  was 
produced.  The  odors  given  off  were  very  offensive,  and  the  intensity  in- 
creased with  the  development  and  diminished  as  the  growth  stopped,  indicat- 
ing the  formation  of  volatile  intermediate  chemical  products.  The  reaction 
of  the  bulb  fluid  was  8.38  per  cent,  acid  and  that  of  the  branch  was  6.9  per 
cent,  acid  to  phenolphthalein.  H2S  was  present.  Indol  was  absent.  Acid 
albumin  was  present.  Biuret  tests  were  positive,  as  were  color  reactions  with 
the  addition  of  NaOH  solution.  Sugar  was  still  present  in  the  fluid.  The 
cream  in  the  bulb  was  emulsified,  but  that  of  the  branch  was  unaffected. 
Indol  and  H2S  were  formed  in  sugar-free  bouillon  after  eleven  days'  incuba- 
tion. Blood  serum  and  gelatin  were  liquefied.  The  anaerobe  stains  well 
with  aniline  dyes  and  is  positive  with  Gram  stain.  The  bacillus  is  non- 
pathogenic for  guinea  pigs. 

Anaerobe  Q.  —  Anaerobe  Q  morphologically  resembles  anaerobe  H  and  like 
types,  but  is  culturally  quite  different.  The  anaerobe  grows  on  blood  agar  in 
the  form  of  biconvex  hemolytic  colonies.  It  is  a  motile  bacillus,  going  from 
place  to  place  in  undulatory  paths.  Spore  formation  is  rapid.  Bacilli 
without  spores  measure  2.5jt  to  5.0ja  long  by  0.9|jl  to  l.Ojt  broad.  Bacilli  with 
spores  range  from  2.4|a  to  4.4|jl  long  by  0.6|jl  to  l.Ofi.  broad  by  1.2pL  to  1.3jt  broad 
at  the  greatest  diameter.  The  contained  spores  measure  1.3\l  to  2.1{jl  long  by 
0.9[x  to  l.Ofx  broad.  Free  spores  measure  1.5[x  to  1.8jt  long  by  0.9jt  to  1.0|a 
broad.  Anaerobe  Q  acts  on  dextrose,  but  slightly  on  lactose  and  not  at  all  on 
saccharose,  so  far  as  gas  production  is  concerned.  The  reaction  of  the  dex- 
trose bouillon  from  the  bulb  of  the  fermentation  tube  at  the  end  of  the 
incubation  was  3.73  per  cent,  acid,  while  the  broth  from  bulb  and  branch 
of  the  lactose  bouillon  was  3  per  cent,  acid,  and  that  of  the  saccharose 
bouillon  was  2.5  per  cent,  acid  in  terms  of  a  normal  solution.  Twenty-five 
per  cent,  of  gas  was  formed  from  dextrose  broth,  and  this  was  composed 
of  H  and  CO2  in  the  relation  to  each  other  as  4:1.  Milk  was  coagulated 
into  the  reticular  type  of  coagulation  in  twenty-four  hours.  A  total  of  21 
per  cent,  of  gas  was  produced.  The  reaction  of  the  available  fluid  at  the 
end  of  the  growth  was  6.9  per  cent,  acid  for  the  bulb  and  6.3  per  cent,  acid 
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for  the  branch.  Indol  was  absent.  H2S  was  present  in  the  branch  fluids 
but  not  in  the  bulbs  of  the  fermentation  tubes.  Acid  albumin  was  present. 
Sour  odors  were  given  off  from  the  sugar  cultures  and  offensive  putrefactive 
odors  were  noticeable  in  milk  and  tissue  tube  cultures.  Beyond  an  emulsifi- 
cation  of  the  cream  in  the  bulb  it  was  unaffected  by  the  bacillus.  Biuret  tests 
were  positive,  as  were  the  NaOH  color  reactions.  Sugar  was  still  present 
at  the  completion  of  the  growth  in  milk.  Indol  and  H2S  were  found  in 
eleven-day-old  cultures  in  sugar-free  bouillon.  Blood  serum  and  gelatin  were 
liquefied.  The  anaerobe  stains  well  with  aniline  dyes  and  with  Gram's  stains. 
Anaerobe  Q  was  nonpathogenic  for  guinea  pigs. 

Other  Investigations  on  the  Relation  of  Anaerobes  to  Milk. 

In  the  discussion  of  the  literature  I  have  selected  those  papers  having 
a  general  bearing  on  the  above  report,  and  also  those  of  a  biological 
character  that  seem  to  have  been  the  result  of  work  with  pure  cultures 
of  anaerobes.  Much  work,  chiefly  from  a  chemical  standpoint,  has  been 
done  with  mixed  cultures,  and  the  data  tell  us  but  little  of  the  specific 
action  of  different  bacilli. 

Toch,'  Hofmeister,*  Dogiel*  and  others  have  shown  that  normal 
milk  contains  no  peptones,  and  it  follows  that  in  cases  where  delicate 
reactions  were  obtained  by  the  application  of  the  biuret  test  the  results 
indicated  slight  decomposition  of  the  proteids  present.  Control  tests 
made  subsequent  to  the  sterilization  of  the  milk  were  invariably  negative 
to  the  biuret  tests  in  all  the  milk  media  used  in  the  experiments  described 
in  this  paper. 

The  action  of  bacteria  on  milk  has  been  studied  by  chemists  to  a  con- 
siderable extent,  though  they  have  in  the  majority  of  cases  probably 
worked  with  mixed  cultures;  Duclaux^"  in  1900  reported  on  the  influ- 
ence of  micro-organisms  on  milk  inoculated  with  aerobes  and  tyrothrix 
tenuis  and  found  that  the  former  increased  the  soluble  casein  from  0.4 
to  1.89  per  cent.,  and  the  latter  rendered  in  one  case  2.57  per  cent,  of  the 
total  3.9  per  cent,  of  the  casein  soluble,  and  at  another  time  dissolved 
the  whole  of  the  casein.  Much  research  has  been  directed  towards  the 
putrefaction  of  proteids  by  bacteria  that  act  in  mixed  rather  than  in 
pure  cultures.  Emmerling^^  in  1896  and  1897  used  sugar-free  wheat 
bran,  and  found  putrefactive  changes  that  he  decided  were  produced 
by  proteus  \'ulgari8,  and  later  he  found  that  staphylococcus  and  streptococ- 
cus pyogenes  were  capable  of  decomposing  egg  albumin  and  blood  fibrin. 
These  results  were  later  contradicted  by  Buchner,  Leber,  Frankel,  Brieger 
and  Lambert,  and  Rettger  believes  that  Emmerling  was  unknowingly 
working  with  anaerobes.  Rettger",  ^*  worked  with  well-known  patho- 
,  genie  and  nonpathogenic  anaerobes,  and  he  holds  that  strict  putrefaction 
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ifi  produced  by  anaerobic  bacteria,  which  may  be  classed  according  to  their 
putrefactive  powers  as  follows :  — 

1.  Little  or  no  putrefactive  change  or  fermentation  with  the  evolution 
of  gas.     Example,  B,  tetanu 

2.  Strong  putrefactive  action  on  native  proteids  but  no  fermentation. 
Example,  B.  putrificus. 

3.  Primarily  fermentation  organisms  whose  putrefactive  functions  are 
slight  or  absent.    Example,  6.  Welchii  and  B.  enteritidiiis  sporogenes. 

4.  Yery  marked  putrefactive  and  fermentative  properties.  Example, 
bacillus  of  malignant  oedema  and  bacillus  of  sypmtom^atic  anthrax. 

Eettger  found  that  B.  aerogenes  capsulatus  produced  no  true  putrefac- 
tive change  in  an  egg-meat  mixture,  coagulated  egg  or  serum  albumin  or 
casein.  Bienstock^*,  ^^  ^*  describes  B,  termo,  which  is  not  the  same 
as  that  later  described  as  B.  putrificus^^y  ^'  from  the  cultures  of  which 
he  obtained  mercaptan,  alcohol,  phenol,  amine  bases,  peptone,  leucin^  lac- 
tic acid,  succinic,  valeric  and  paraoxyphenolpropionic  acids.  Klein  ^^ 
described  B.  cadaveris  sporogenes  that  produced  colonies  in  solid  media 
similar  to  those  formed  by  B.  spinosus,  or  as  termed  in  the  above  descrip- 
tions as  arborescent  colonies.  Milk  was  coagulated  and  the  reactions 
became  amphoteric  to  slightly  alkaline.  The  bacillus  was  not  the  same 
as  that  described  by  Sternberg,"  and  was  nonpathogenic  for  laboratory 
animals.  Sewerin"  in  1897  made  several  examinations  of  horse  ma- 
nure, and  isolated  three  varieties  of  tetanus,  as  he  terms  them.  The 
descriptions  are  incomplete.  One  anaerobe  described  by  this  author 
corresponds  in  some  respects  with  anaerobe  C  of  this  paper,  but  differs 
from  it  in  its  action  on  milk  by  the  production  of  an  alkaline  reaction 
in  the  fluid.  The  bacilli,  which  were  not  named,  were  2  to  8  micro- 
millimeters  long  by  0.7h.  to  0.8|i.  broad,  and  bore  spores  twice  as  broad  as 
the  rods.  Bodella*®,  ^  worked  with  anaerobes  acting  in  the  ripening 
of  cheese,  and  dealt  with  Tyrothrix  catenula  of  Duclaux,  a  bacillus  of  the 
caprionic  acid  group,  a  bacillus  of  the  butyric  acid  group  and  with  bacil- 
lus lacto-propyl  butyricus,  the  last  being  very  sensitive  to  heat  and  not 
coagulating  milk  except  with  the  addition  of  glucose  or  saccharose. 
Rodella  further  discusses  Tissier  and  Gaschings'  Bacillus  lacto-propyl 
butyricus  non-liquefaciens,  Weigman^s  Paraplectrum  foetidum  and  Clos- 
tridium lactis,  described  by  himself  in  regard  to  the  quantity  needed  in 
the  manufacture  of  cheese.  Fliigge"  in  1894  describes  several  anaer- 
obes, and  discusses  the  possibility  of  their  presence  in  the  intestinal  tract 
of  infants  as  causes  of  enteric  disturbances. 

In  conclusion,  I  wish  to  express  my  sincere  thanks  for  and  apprecia- 
tion of  the  suggestions  kindly  offered  by  Dr.  Theobald  Smith,  with  whom 
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it  has  been  my  privilege  to  confer  on  the  variotis  phases  of  the  work. 
Also,  I  am  greatly  indebted  to  the  late  Dr.  Charles  Harrington  for  the 
personal  interest  shown  in  this  stady  of  anaerobes  in  milk. 


Table  I.  —  Morphological  Clasaificatum  of  Anairobes  A  to  Q, 

Roi>S  WITH  CBMTRALI^T 
PLACED  SpOBXI. 

Rods  with  tbbminam.t 

PLACED  SpORBS   (DiaMBTBBS 
aBBATBB  TRAM  RODfl). 

Shkp*  of  Bpan. 

1 
1 

1 

i 

5 
1 

Without 

Enlargsment 

of  RodB. 

With 

Enlaraement 

of  Rods. 

Spores  within 

and  at  or  near 

End  of  Rods. 

Rods  enlarged 

at  Ends. 

Spores  at 

Ends 

of  Rods. 

"Spear" 

or  "Javelin" 

Shape. 

Motility. 

A. 

+ 

1 

Oval,     . 

+ 

B, 

+ 

1 

Oval  nearing  spherical 

+ 

c. 

1 

+ 

Oval.     . 

.  i       + 

D. 

+ 

1 

Elongated  oval.     . 
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E. 

+ 

1 

Oval.     . 
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F. 

+ 

Slightly  elongated  oval 
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G. 

+ 

+ 

Oval,     .        .        .        . 

+ 

H. 

+  > 
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-f 

I. 

+ 

+ 

Slightly  elongated  oval 

+ 

J, 

+ 
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+ 
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+ 
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. '     + 
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+ 
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0. 

+ 

Oval.     . 

+ 

P. 

+ 
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+ 

Q. 

+ 
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+ 
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Table  VI.  —  Horse  Blood  Serum. 


LiQUBFACTXON. 

Approxi- 

Result. 

Rapid. 

Slow. 

Gaa  Pro- 
duction. 

mate  Per 

Cent,  of 

Serum 

liquefied. 

Remarks. 

A. 

H- 

Moderate 

H,S+ 

85 

B, 

c. 

+ 
o 

Moderate 

75 

< 

Undiaaolved  mass  slowly  assumes 
a  rose-red  color  similar  to  that 
of  the  biuret  reaction.  Odor 
very  ofiPensive. 

E, 

o 

+ 

+ 

HgS+ 
H.S+ 

35 

Gas  was  produced  in  large  quan- 
tities. 

F. 
G. 

o 

O 

HaS+ 

Gas  was  produced  in  moderate 
quantities. 

H. 

O 

+ 

Gas  was  produced. 

I. 

O 

J. 

O 

K. 

O 

O 

+ 

H,8+ 

50 

HsS  was  present.  Odor  was  pu* 
trefaotive  and  ofiFensive. 

N. 

o 

o. 

o 

P. 

+ 

+ 

+ 

35 

Q. 

+ 

+ 

+ 

50 

Coagulated  serum  was  broken,  up 
into  eakee. 

Table  VII.  —  Classification  of  Anaerobes  on  Basis  of  Gas  Formvlos. 


II 


in 


Class.        General  Description. 


Proportions  of  H:COa. 


Anato>bes  rep- 
resented. 


Morphology 
of  Colonies. 


Hydrogen  predominates 
over  carbon  diozide,    . 


COs  predominates  over 
hydrogen,     . 


Relation  of  H:C02  is 
greater  or  leas  tlum 
unity,  .... 


IV    lp»«K»Uyno««.. 


H  more  than  3  times  greater 
than  COs. 
H        4       10 

COs      1        1 


H  ten  than  3  times  greater' 
than  CO9. 
H      2       3 

.CO2     1       1 

H        1       1 

CO2*  4       7 

CO9    more    than    3    times 
greater  than  H. 

H  1  2 

» to   - 

COa     2(-)  3 

Fraction  of  1  per  cent.,  . 


U-J-Q 


C-D-F-G-H-I-K 


P-A 


£-L 


N-O-B 


•  • 


Biconvex. 


Biconvex. 


Arborescent. 


Arborescent. 


Arborescent. 
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STATISTICAL  SUMMARIES 


OF 


DISEASE  AND  MORTALITY. 


A  General  Eeview  of  the  Vital  Statistics  of 

THE  State/ 

1908. 


The  number  of  deaths  in  the  State  in  1908  was  51,788,  which  was 
equivalent  to  a  death-rate  of  16.55  per  1,000  upon  an  estimated  popula- 
tion of  3,129,348. 

The  mean  death-rate  of  the  five  years  1904,  1905,  1906,  1907  and 
1908  was  16.66,  as  compared  with  16.97  for  the  previous  five  years. 

The  following  figures  are  presented  for  the  ten  years  ended  with 
1908 : — 

MasaachusetU. 


YCARfl. 

Population.  > 

Deaths. 

Death- 
rates. 

Ybara. 

Population.  > 

Deaths. 

Death- 
rates. 

1809. 
1900. 
1901, 
1902. 
1908. 

2,741.470 
2,806,846 
2.870,710 
2.987.600 
8,006,040 

47,710 
61.156 
48.275 
47,491 
49.054 

17.40 
18.24 
16.82 
16.17 
16.32 

1904.       . 
1006.       . 

1906,  . 

1907,  . 

1908,  . 

3,076,068 
8.008.680 
3.044.998 
3.066.885 
3,129,848 

48,482 
50.486 
50.624 
54.234 
61.788 

16.76 
16.81 
16.68 
17.57 
16.55 

1  Population  estimated  for  interoensal  srears. 


Infective  Diseases. 

The  death-rate  from  the  principal  infective  diseases  in  1908  varied 
considerably  from  that  of  1907.  There  was  an  increase  in  the  number 
of  deaths  from  scarlet  fever,  typhoid  fever,  measles,  dysentery,  whooping 
cough  and  cancer,  and  a  decrease  in  the  deaths  from  diphtheria,  cholera 
infantum,  consumption,  pneumonia  and  cerebro-spinal  meningitis. 
There  were  3  deaths  from  smallpox. 


>  In  1006.  portions  of  that  part  of  the  annual  report  then  known  as  Statistical  Summaries  of  Di 
and  Mortality  were  omitted,  for  reasons  which  seemed  obvious,  and  since  that  time  have  been  allowed 
to  remain  a  year  behind  other  portions  of  the  report.  The  statistics  were  for  the  most  part  compiled 
for  the  yvar  ended  November  30,  a  part,  according  to  the  requirements  of  law,  being  compiled  for  the 
fwlftndar  yetir.  In  order  that  all  the  vital  statistics  published  in  the  annual  report  may  be  uniform,  it 
has  be^n  thought  best  to  have  the  various  sections  end  with  the  calendar  year,  the  statistical  jrear  now 
to  run  from  January  1  to  December  31,  beginning  with  Jan.  1,  1910.  This  section  of  the  report  for  1900 
contains:  the  General  Health  of  the  State  for  the  years  ended  Deo.  81.  1906  and  1009;  the  Weekly  Mor- 
tality Returns  for  the  year  ended  Nov.  30.  1909,  and  for  the  month  of  December,  1909;  the  Fatality  of 
Certain  Infective  Diseases  for  the  years  ended  Deo.  31.  1906  and  1909;  the  Official  Returns  of  Notified 
Diseases  Dangerous  to  the  Public  Health  for  the  year  ended  Nov.  30. 1909,  and  for  the  month  of  December, 
1909;  and  Official  Returns  of  Deaths  in  Cities  and  Large  Towns  for  the  yesn  ended  Deo.  31. 1906  and  1909. 
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The  deaths  and  death-rates  from  each  of  the  foregoing  diseases  in  the 
past  five  years  are  shown  in  the  following  table :  — 

Deaths  and  Deathr^ates  from  Certain  Diseases  in  Massachusetts,  1904-1908. 


1904. 


i 


II 


Smallpox,  . 

Diphtheria, 

Soaiiet  fever, 

Typhoid  fever,  . 

Meaalee, 

Cholera  infantum. 

Consumption,    . 

Dsreentery, 

Whooping  oough. 

Pneumonia, 

Cancer, 

Cerebro-epinal  meningitis, 


9 
009 
138 
463 

160 
2,297 
4,874 

184 

117 
6,100 
2.421 

165 


.03 
2.27 

.46 
1.51 

.52 

7.47 

15.84 

.60 

.38 

16.58 

7.87 

.54 


2 

I 


1^ 


2 

652 

117 

620 

177 

2,617 

4,702 

182 

218 

5.378 

2,501 

560 


.007 

2.17 

.39 

1.73 

.59 

8.72 

15.67 

.60 

.73 

17.03 

8.33 

1.87 


I 


70 

1^ 


743 

135 

477 

208 

2,525 

4,608 

176 

509 

5,377 

2,603 

368 


2.44 
.44 

1.57 

.68 

8.29 

15.14 

.58 

1.67 

17.66 

8.55 

1.21 


1M7. 


I; 


II 


I 


t 

752 
285 
38« 

1«3 
2,096 
4,771 

160 

243 
5.700 
2.744 

434i 


• 

I 


I! 

& 


I 


.019 
2.44 

.92 
1.26 

.53 

8.73 

15.46 

.55 

.79 
18.50 
8.89 
1.41  ! 


3 

747 

360 

517 

331 

2.601 

4,445 

225 

288 

5,363 

2,814 

181 


.01 
2.38 
1.15 
1.65 
1.06 
8.60 
14.20 

.72 

.92 

17.14 

899 

.58 


f 


In  the  following  table  a  balance  is  presented  between  the  deaths  from 
the  principal  infective  diseases  in  the  two  years  1907  and  1908,  by  which 
it  appears  that  the  sum  of  the  deaths  from  these  twelve  causes  in  1908 
was  lower  by  387  than  those  of  1907  from  the  same  causes:  — 

Deaths  from  Certain  Infective  Diseases  in  Massachusetts  in  1907  and  1908. 


1M7. 


Smallpox, 
Diphtheria,  . 
Soadet  fever. 
Typhoid  fever, 
Meaalee, 

Cholera  infantum. 
Consumption, 
Dysentery,    . 
Whooping  oough,  . 
Pneumonia,  . 
Canctf, 

Cerebro-spinal  meningitis. 
Totals,    . 


6 

3 

752 

747 

285 

369 

389 

517 

163 

331 

2.696 

2,691 

4.771 

4.445 

169 

225 

243 

288 

6.700 

5,363 

2,744 

2.814 

434 

181 

18,361 


84 
128 
168 


3 
5 


5 

890 


56 
46 

70 


17,974 


651 


346 


253 
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Infant  Mortality. 

The  rate  of  infant  mortality  during  the  year  1909  was^  generally^ 
much  lower  than  that  which  prevailed  during  the  five  years  1904^  1905, 
1906,  1907  and  1908,  it  being  126.8  for  the  year  1909,  as  compared 
with  133.2  for  1908,  135.7  for  1907,  144.7  for  1906,  141.4  for  1906, 
and  133.6  for  1904. 

The  total  number  of  births  which  occurred  during  the  year  ended 
June  30,  1909,  was  84,352,  and  the  total  deaths  under  one  during  the 
year  ended  Dec.  31,  1909,  were  10,693. 

For  the  sake  of  accuracy  the  death-rate  of  infants  under  one  year  old 
is  obtained  by  comparing  the  deaths  of  such  infants  occurring  in  a  year 
with  the  mean  number  of  infants  under  one  living  throughout  a  year, 
and  this  number  must  ^'lie  between  the  annual  number  of  births  and 
that  number  diminished  by  the  deaths  under  one.  It  would  be  nearer 
the  latter  than  the  former  number  on  account  of  the  excess  of  deaths  in 
the  first  months  of  life**  (Dr.  Farr).  In  the  following  table  the  births 
in  the  first  line  are  those  which  occurred  between  July  1,  1899,  and  June 
30,  1900,  inclusive,  and  so  on  through  the  table,  the  births  in  the  last 
line  being  those  for  the  year  ended  June  30,  1909. 

The  deaths  under  one  in  the  same  table  are  those  of  the  calendar  years 
ended  Dec.  31,  1900,  1901,  etc.  The  births  during  these  ten  years  were 
770,979,  and  the  deaths  under  one  year  were  107,005,  which  is  equiva- 
lent to  an  infant  mortality-rate  of  138.8  per  1,000  births  for  the  decade. 
The  last  half  of  the  period  shows  a  gain  over  the  first  half,  since  the 
infantile  death-rate  in  the  last  five  years  was  136.1  per  1,000  births,  as 
compared  with  141.8  in  the  first  five  years. 


Infant  MaridlUy,  Massachusetts:  1900-1909,  Ten  Years. 


YB4m. 

1 

Births 
in  Year 

endinx 
June  30. 

Deaths 

under  One 

Year. 

Death-rate 
under  One 

Year 

per  1,000 

Births. 

Ykarb. 

Births 

in  Year 

endinc 

June  30. 

Deaths 

under  One 

Year. 

Death-rate 
under  Ona 

Year 

per  1,000 

Births. 

1900.  . 

1901.  . 

1902.  .  . 
1901,     . 
1901,     . 

72.480 
72.669 
71.770 
73.618 
74.791 

11.500 

9.962 

10.076 

10,209 

9.902 

169.0 
137.2 
140.4 
139.6 

133.0 

1 

1006.     . 

1906.  . 

1907,  . 
1906.     . 
1909.     . 

74.387 
78,730 
83.230 
87.112 
84.353 

10.619 
11.106 
11,293 
11.606 
10.693 

141.4 
144.7 
186.7 
188.2 
126.8 

Total  births  in  ten  years  ended  June  30,  1909.  770,979. 

Total  deaths  under  one  in  ten  years  ended  Dec.  31,  1909,  107,006. 

Mean  infantile  death-rate.  138.8  per  1,000  births. 
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Consumption. 

The  total  number  of  deaths  from  this  cause  registered  in  1909  was 
4,393,  a  decrease  of  52  deaths  from  the  number  of  deaths  occurring 
from  this  disease  in  1908.  The  death-rate  from  consumption  was  less 
in  1909  than  that  of  any  year  of  record. 

The  following  figures  present  the  deaths  and  death-rates,  by  ten-year 
periods,  during  the  half  century  1851-1900,  and  for  the  single  years 
1901,  1902,  1903,  1904,  1905,  1906,  1907,  1908  and  1909. 


Deaths  and  Death-rates  from  Consumption  in  Massachusetts ,  1851-1909, 


Death-      ' 

1 
1 

Death- 

Pebiods. 

Deaths. 

rates  per    i 

Pbriods.               1    Deaths. 

mten  per 

10.000. 

■                « 

1 

10.000. 

1861-60,     .... 

45.252 

39.9 

1903, 

4.531 

15.1 

1861-70,     . 

45,913 

34.9 

1904, 

4.874 

15.8 

1871-80,     . 

54.039 

32.7        ! 

1905, 

4,702 

15.7 

1881-90, 

58.303 

29.2 

1906, 

4.608 

15.1 

1891-1900, 

54.374 

21.4 

1907, 

4.771 

15.5 

1901, 

5,033 

17.5 

1908, 

4,445 

14.2 

1902. 

4,685 

15.9 

1909, 

k                        •                        • 

4,393 

IS.B 

Typhoid  Fever. 

The  following  table  presents  the  deaths  and  death-rates  of  these  cities 
from  this  cause  during  the  year  1909 :  — 

Deaths  and  Death-rates  from  Typhoid  Fever  in  the  Cities  of  Massachusetts,  1909. 


Cities. 

Deaths 

from 

Typhoid 

Fever. 

Death- 
rates  per  > 
10.000. 

Cities. 

Deaths 

from 

Typhoid 

Fever. 

Death- 
rates  per 
10,000. 

Taunton, 
Pittsfield,     . 
North  Adams,      . 
New  Bedford, 
Fall  River,  . 
Lawrence,     . 
Waltham,     . 
Marlborough, 
Woburn, 
Chelsea, 
Melrose, 
Maiden, 
Holyoke, 
Boston, 
Newbury  port, 
Springfield,  . 
Lynn. 
liOwell, 

12 

8 

6 

22 

26 

18 

6 

3 

3 

6 

3 

8 

8 

90 

2 

11 

10 

11 

3.9 
2.9 
2.7 
2.6 
2.4 
2.3 
2.1 
2.1 
2.1 
2.0 
1.9 
1.9 
1.5 
1.4 
1.3 
1.3 
1.2 
l.l 

Somerville, 

Haverhill,  . 

Quincy, 

Brockton,  . 

Worcester,  . 

Fitchburg, 

Cambridge, 

Newton, 

Beverly, 

Medford,     . 

Chicopee,   . 

Northampton, 

Gloucester, 

Everett, 

Salem. 

8 
4 
3 
5 
12 
3 
8 
3 
1 
1 
1 

1.1 
1.0 
.9 
.9 
.9 
.9 
.8 
.8 
.7 
.5 
.5 

Total,  . 

302 

— 

Death-rate  for  the  above  33  cities,  1909,  1.4. 


Following  is  a  condensed  summary  from  the  report  of  1900,  from 
which  it  can  be  seen  that  a  decided  and  continuous  improvement  in  the 
death-rate  from  iyphoid  fever  is  taking  place :  — 
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Death-rates  from  Typhoid  Fever  per  10,000, 1871-1909,  MaasackuseiiB, 


1871-75, 
1876^80, 
1881-85. 
1886^90, 
1891-96, 
1896-1900. 


8.2 
4.2 
4.1 
4.6 
3.4 
2.6 


1901-05. 

1906, 

1907, 

1908. 

1909, 


1.9 
1.6 
1.3 
1.7 
1.2 


For  the  entire  State  the  death-rates  from  this  cause  in  1901,  1902, 
1903,  1904,  1905,  1906,  1907,  1908  and  1909  were,  respectively,  1.96, 
1.83,  1.75,  1.75,  1.73,  1.57,  1.26,  1.65  and  1.23  per  10,000  inhabitants. 

The  highest  death-rates  from  this  cause  among  the  cities  appear  to 
have  occurred  in  Taunton  (3.9),  Pittsfield  (2.9),  North  Adams  (2.7) 
and  New  Bedford  (2.6)  ;  and  the  lowest  occurred  in  Beverly  (0.7),  Chic- 
opee  (0.5)  and  Medford  (0.5).  Northampton  reported  16  cases, 
Gloucester  11  cases,  Everett  23  cases  and  Salem  35  cases  of  typhoid 
fever,  with  no  deaths. 

Diphtheria. 

The  following  table  shows  the  deaths  and  death-rates  from  diphtheria 
by  five-year  periods  from  1876  to  1905,  and  for  the  years  1906,  1907, 
1908  and  1909 :  — 

'Deaths  and  Death-rates  from  Diphtheria  per  10,000, 1876-1909.  Massachusetts. 


Years. 

Deaths. 

Death- 
rates. 

Ybars. 

Deaths. 

Death- 
rates. 

1876-80 

1881-85.     .... 
1886-90,     .... 

1891-95 

1896-1900. 

13,676 
8,944 
8,857 
7,652 
6.331 

15.8 
9.5 
8.4 
6.4 
4.7 

1901-05 

1906,         .... 

1907 

1908 

1909 

4.259 
743 
752 
747 
694 

2.9 
2.4 
2.4 
2.4 
2.2 

Further  and  more  definite  information  relative  to  diphtheria  may  be 
found  in  that  portion  of  the  report  which  relates  to  the  production  and 
distribution  of  antitoxin. 


Other  Preventable  Diseases. 

The  following  table  presents  the  deaths  and  death-rates  from  measles, 
scarlet  fever,  dysentery,  cholera  infantum,  and  whooping  cough  for  the 
period  of  forty-four  years,  1866-1909 :  — 
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Deatkt  and  Death-ratea  in  Maaaachtu^ta  per  10,000  Living  from  Certain  InfeeHve 
Diaeaaea  by  Five-year  Periods,  1866-1906,  and  for  the  Yeart  1906,  1907, 
1908  and  1909. 


Mbaslbs. 

BCABLVr 

Fbvbb. 

Dtsbotkbt. 

Crolbba 

Inpaktum. 

Whoopxno 
Cough. 

1 

1 
J 

1 

Death-rates. 

1 

1 

1 

• 

1 

1 

1 

18»-70 

1.081 

1.6 

4.670 

6.8 

3.244 

4.7 

6,943. 

10.1 

1,481 

2.1 

1871-76, 

1,133 

1.4 

6,782 

8.6 

2.191 

2.8 

12,453 

15.8 

1,561 

8.0 

1876-80, 

742 

3.517 

4.1 

2,366 

2.7 

9,054 

10.5 

1,493 

1.7 

1881-85,      , 

1.007 

1.1 

2.504 

2.7 

1.601 

1.7 

9,894 

10.5 

1,213 

1.3 

1886-90,      . 

1,089 

1.0 

1.810 

1.7 

1.276 

1.2 

10.904 

10.3 

1,421 

1.3 

1891-«5.      . 

815 

2.857 

2.4 

1,063 

.9 

13,426 

11.2 

1.445 

1.2 

189^1900.  . 

948 

1,358 

l.O 

1.434 

1.1 

11.865 

8.9 

1.465 

1.1 

1901-1905. 

1.090 

1.463 

l.O 

970 

.7 

13,245 

9.1 

1.401 

1.0 

1906.   . 

208 

185 

.4 

176 

.6 

2.525 

8.3 

509 

1.7 

1907.   . 

163 

285 

.9 

169 

.6 

2.696 

8.7 

243 

.8 

1908.  . 

331 

1.1 

869 

1.2 

225 

.7 

2,691 

8.6 

288 

.9 

1909,   . 

• 

157 

259 

1 

.8 

215 

.7 

2,855 

9.0 

260 

.8 

The  deaths  from  cerebro-spinal  meningitiB  were  124,  a  marked  de- 
crease from  the  number  of  deaths  recorded  in  1908,  and  represented  a 
death-rate  of  .39  per  10,000  living.    In  1908  the  death-rate  was  .58. 

There  were  5  deaths  from  hydrophobia  during  the  year,  30  from  teta- 
nus, 1  each  from  actinomycosis,  glanders,  malignant  pustule  or  charbon 
(anthrax)  and  pellagra. 
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The  statistical  information  relating  to  disease  and  mortality  which  has 
been  received  by  the  Board  during  each  year,  either  through  the  medium 
of  voluntary  returns  or  in  consequence  of  legal  requirements,  has,  in  the 
recent  reports  of  the  Board,  been  presented  under  four  different  heads  or 
groups.  Since  1902,  this  series  of  statistics  has  been  condensed  as  much 
as  can  be  done  consistently  with  a  clear  and  intelligent  method  of  pres- 
entation. 

These  summaries  are  defined  as  follows :  — 

I.  The  Weekly  Mortality  Returns.  —  These  consist  of  the  reports  of 
deaths^  which  are  made  up  weekly  and  are  sent  to  the  office  of  the  State 
Board  by  the  registration  officials  of  cities  and  towns.  They  serve  prin- 
cipally to  show  the  seasonal  prevalence  of  each  of  the  chief  infective 
diseases,  and  the  mortality  of  children  under  five  years  old,  in  weekly 
periods.  Beginning  with  the  year  1875,  this  series  of  statistics  has  been 
annually  reported  (see  page  475  of  report  for  that  year),  and  was  first 
published  as  a  summary  in  the  report  of  1883. 

II.  The  Reports  of  Certain  Infective  Diseases,  —  Diphtheria,  Scarlet 
Fever,  Typhoid  Fever  and  Measles.  —  These  are  obtained  from  the  re- 
ports of  local  boards  of  health  forwarded  during  1908  and  1909  to  the 
State  Board  as  cases  arose.  By  comparing  the  numbers  of  reported 
cases  with  the  reported  deaths,  the  mean  fatality  of  each  disease  in  the 
places  from  whidi  the  reports  are  made  is  obtained  with  a  reasonable 
degree  of  accuracy. 

III.  Reports  of  Cities  and  Towns,  made  under  the  Provisions  of 
Chapter  75,  Section  52y  of  the  Revised  Laws.  —  By  this  act  each  local 
board  of  health  is  required  to  report  to  the  State  Board  every  case  of 
'*  disease  dangerous  to  the  public  health  '*  which  is  reported  to  the  local 
board.  A  digest  of  these  reports  is  presented  in  Summary  No.  III. 
This  summary  was  first  published  in  the  report  of  1893,  page  639. 

IV.  Annual  Reports  made  under  the  Provisions  of  Chapter  75.  Sec- 
tion 12,  of  the  Revised  Laws.  —  The  full  reports  of  deaths  occurring  in 
each  city  and  town  having  over  5,000  inhabitants  comprise  another  series 
of  returns,  which  are  summarized  in  No.  IV.  The  population  of  these 
cities  and  towns,  as  estimated  in  1908  and  1909,  constituted  about  87 
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per  cent,  of  the  total  population  of  the  State.     These  reports  are  made 
under  the  requirements  of  the  following  statute :  — 

In  each  city  and  town  having  a  population  of  more  than  five  thousand  in- 
habitants, as  determined  by  the  last  census,  at  least  one  member  of  said  board 
shall  be  a  physician,  and  the  board  shall  send  an  annual  report  of  the  deaths 
in  such  town  to  the  state  board  of  health.  The  form  of  such  reports  shall  be 
prescribed  and  furnished  by  the  state  board  of  health.  (Revised  Laws,  chap- 
ter 75,  section  12.) 

This  summary  was  first  presented  in  the  report  of  1894. 

Note.  —  A  supply  of  the  postal  cards,  necessary  for  the  reporting  of  volun- 
tary mortality  returns  such  as  are  required  for  the  data  presented  in  Section 
I.  of  the  following  summary,  will  be  forwarded  to  the  registration  officers  of 
any  city  or  town  who  are  willing  to  contribute  the  necessary  information. 

Postal  cards  are  also  sent  to  all  boards  of  health  in  the  State,  for  the  pur- 
pose of  aiding  them  to  comply  with  the  provisions  of  chapter  75,  section  52, 
of  the  Revised  Laws,  relative  to  the  reporting  of  diseases  dangerous  to  the 
public  health  to  the  State  Board  immediately  after  reports  of  the  same  are 
received  by  the  local  board. 

Annual  blank  forms  are  also  sent  to  each  local  board  of  health  in  cities 
and  towns  having  over  5,000  inhabitants,  for  the  return  of  such  information 
as  is  called  for  by  the  provisions  of  chapter  75,  section  12,  of  the  Revised 
Laws. 

I. 

The  Weekly  Mortality  Returns. 

In  the  following  summary,  the  voluntary  reports  of  deaths  received  at 
the  close  of  each  week  from  the  city  registrars,  town  clerks  and  boards 
of  health  of  the  cities  and  towns  are  epitomized  for  the  year  ended  Nov. 
30,  1909,  and  for  the  month  of  December,  1909.  The  chief  value  of  this 
abstract  consists  in  the  fact  that  it  presents  a  continuous  history  of  the 
mortality  from  certain  specified  diseases  from  week  to  week  throughout 
the  year. 

This  weekly  report  has  been  published  in  the  Boston  Medical  and 
Surgical  Journal  every  week  for  a  period  of  twenty-five  years  or  more, 
and  also  in  a  publication  of  the  Board,  a  weekly  bulletin,  since  and  in- 
cluding 1883.^ 

These  returns  are  necessarily  incomplete,  since  they  are  voluntary  and 
consequently  embrace  the  statistics  of  only  a  portion  of  the  population, 
the  reporting  places  being  chiefly  the  cities  and  large  towns. 

The  population  of  the  cities  and  towns  contributing  to  these  returns 

>  The  bulletin  was  chanjced  from  a  weekly  to  a  monthly  publication  in  January,  1906. 
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during  the  year  was  2,360,500,  and  for  the  month  of  December,  1909, 
was  2,372,487,  or  74.4  and  74.8  per  cent.,  respectively,  of  the  total  popu- 
lation. 

The  following  items  are  embraced  in  this  summary :  — 


Total  deaths  reported  for  each  week. 
Deaths  of  children  under  five  years. 
Deaths  from  acute  lung  diseases. 
Deaths  from  consumption. 
Deaths  from  diphtheria. 
Deaths  from  typhoid  fever. 
Deaths  from  measles. 
Deaths    from    cerebro-spinal    menin- 
gitis. 
Deaths  from  erysipelas. 
Deaths  from  whooping  cough. 


Deaths  from  scarlet  fever. 

Deaths  from  influenza. 

Deaths  from  smallpox. 

Deaths  from  tuberculosis  other  than 

pulmonary. 
Deaths   from   meningitis   other   than 

cerebro-spinal. 
Deaths  from  anterior  poliomyelitis. 
Deaths  from  anthrax. 
Deaths  from  tetanus. 


The  following  table  contains  a  summary  of  the  statistics  compiled 
from  these  weekly  returns  of  mortality :  — 
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Condensed  Statistics  embracing  the  Total  Deaths,  Deaths  under  Five  Years,  and 
Deaths  from  Certain  Causes  in  Reporting  Cities  and  Towns  of  Massachusetts 
for  the  Year  ended  Nov.  30, 1909. 


DeathB. 


Average 

Number  of 

Deaths  in 

Each  Week. 


Peroentace 

of  Total 

Mortality. 


Death-rate 
per  1,000 

of 

Reporting 

Population. 


Total  deaths 

Deaths  under  five  years, 

Deaths  from  acute  luns  diseases,      .... 

Deaths  from  tubereuloeis,  pulmonary,     . 

Deaths  from  tuberculosis  other  than  pulmonary,    . 

Deaths  from  diphtheria, 

Deaths  from  typhoid  fever, 

Deaths  from  measles, 

Deaths  from  eerebro-spinal  meningitis,    . 

Deaths  from  meningitis  other  than  oerebro-spinal, 

Deaths  from  erysipelas, 

Deaths  from  whooping  oough,  .... 

Deaths  from  scarlet  fever, 

Deaths  from  influensa, 

Deaths  from  smallpoz, 

Deaths  from  anterior  poliomyelitis. 

Deaths  ftom  anthrax, 

Deaths  from  tetanus, 


87.583 

11,493 

4.505 

3.128 

826 

534 

280 

165 

132 

46 

85 

209 

225 

66 

2 

4 

1 

8 


722 

221 
87 
60 
6.2 
10.8 
6.6 
8.2 
2.5 
0.9 
1.8 
4.0 
4.3 
1.3 
0.04 
0.08 
0.02 
0.06 


100.00 
30.58 
11.98 
8.32 
0.87 
1.42 
0.76 
0.44 
0.85 
0.12 
0.23 
0.56 
0.60 
0.18 
0.005 
0.011 
0.003 
0.008 


15.92 
4.87 
1.91 
1.38 
0.14 
0.28 
0.12 
0.07 
0.06 
0.02 
0.04 
0.09 
0.10 
0.03 
0.0006 
0.0016 
0.0004 
0.0012 
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Condensed  StaHslics  embracing  ike  Total  Deaihs,  Deaths  under  Five  YearSf  and 
Deaths  from  Certain  Causes  in  Reporting  Cities  and  Towns  of  Massachusetts 
for  the  month  of  December,  1909. 


Deaths. 


Averaco 

Number  of 

Deathfl  in 

Each  Week. 


Peroentace 

of  Total 

Mortality. 


Death-rate 
per  1.000 

of 

ReportiQK 

Population. 


Total  deatlM.     . 

Deaths  under  five  years. 

Deaths  from  acute  lunc  dii 

Deaths  ftom  tuberculosis,  pulmonary,    . 

Deaths  from  tuberouloeis  other  than  pulmonary,   . 

Deaths  from  diphtheria, 

Deaths  from  typhoid  fever, 

Deaths  from  measles, 

Deaths  from  oerebio^inal  menincitis,  . 

Deaths  from  whooping  ooush,         .... 

Deaths  from  scarlet  fever 

Deaths  from  ecysipelas, 

Deaths  from  influenaa, 


2,742 

886 

100.00 

688 

171 

24.91 

871 

98 

18.58 

244 

61 

8.90 

30 

7.5 

1.00 

78 

19.5 

2.84 

27 

6.8 

0.96 

9 

2.8 

0.33 

e 

1.5 

0.22 

7 

1.8 

0.26 

7 

1.8 

0.26 

12 

8.0 

0.44 

7 

1.8 

0.26 

15.02 
8  74 
2.00 
1.84 
0.16 
0.43 
0.15 
0.06 
0.03 
0.04 
0.04 
0.07 
0.04 


II. 

Fatality  op  Certain  Inpbotivb  Diseases. 

Since  the  year  1891  the  following  statistics  relative  to  the  fataliiy  of 
certain  diseases  have  been  gathered  from  the  published  reports  of  local 
boards  of  health.  Until  the  passage  of  the  law  in  1893  this  was  the  only 
source  from  which  figures  could  be  obtained  on  which  to  base  the  fatality 
of  diseases  as  compared  with  cases.  When  the  law  (chapter  302^  Acts 
of  1893)  requiring  local  boards  of  health  to  report  all  cases  of  contagious 
diseases  to  the  State  Board  of  Health  first  went  into  effect  very  few 
returns  were  made^  and  it  was  not  imtil  after  public  notice  had  been 
given  by  the  State  Board  to  every  board  of  health  throughout  the  State 
that  these  returns  came  in  with  any  regularity.  The  practice  by  the 
local  boards  of  health  of  reporting  cases  of  contagious  diseases  is  now  so 
well  established^  and  the  returns  are  so  complete^  it  is  no  longer  deemed 
necessary  to  continue  the  former  method  of  basing  the  fataliiy  of  certain 
contagious  diseases  on  the  figures  obtained  through  the  annual  reports 
of  local  boards^  but^  instead^  to  make  use  of  the  more  complete  returns 
as  received  from  day  to  day  at  this  ofiSce. 

The  diseases  embraced  in  this  summary  in  1908  and  1909  are  diph- 
theria, scarlet  fever,  typhoid  fever  and  measles. 
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The  tabular  list  of  cities  and  towns  is  omitted  in  this  report.  The 
summary  of  the  figures  for  1908  is  as  follows :  — 

Reported  cases  of  diphtheria  for  the  State,  .        .        .        .        .        .  9,108 

Registered  deaths  from  diphtheria, 747 

Fatality   (per  cent.), 8.2 

Reported  eases  of  scarlet  fever  for  the  State, 7,994 

Registered  deaths  from  scarlet  fever, 369 

Fatality  (per  cent.), 4.6 

Reported  cases  of  typhoid  for  the  State, 3,736 

Registered  deaths  from  typhoid  fever, 617 

Fatality  (per  cent.), 13.8 

Reported  cases  of  measles  for  the  State, 21,470 

Registered  deaths  from  measles, 331 

Fatality  (per  cent), 1.6 

The  following  table  presents  the  summary  of  these  statistics  for  the 
eighteen  years  1891-1908:  — 

Reported  Cases  of  Infective  Diseases  in  Massachusetts. 

Diphtheria, 
[Pre-Antitozin  Period.] 


Reported  casee, 

Deaths,  . 

Fatality  (per  cent.), 


lati. 


2.444 

675 

23.5 


8.033 

891 

29.2 


2.919 

926 

81.7 


lt94. 


4,936 

1,376 

27.9 


Total. 


13.333 

3.768 

28.3 


Diphtheria, 
[Antitoxin  Period.] 


Reported  cases. 
Deaths,    . 
Fatality  (per  oent.), 


Total 
189S-1M6. 


106.068 

12.145 

11.4 
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Reported  Cases  of  Infective  Diseases  in  Massachusetts  —  Concluded. 

Scarlet  Fever. 


1907. 


Reported 
Deaths,    . 
Fatality  (per  cent.). 


7.031 
286 
8.6 


Typhoid  Fever. 


7,994 
369 
4.6 


Total 

lati-isoB. 


97.190 

4.966 

6.1 


Reported 
Deathe.    . 
Fatality  (per  cent.)* 


46.674 

8.064 

17.3 


Measles. 


Reported 
Deathe.    . 
Fatality  (per  cent.). 


161.015 

2,316 

1.4 


In  the  foregoing  tables  the  statistics  relating  to  diphtheria  have  been 
arranged  in  two  periods,  which  may  properly  be  called  the  pre-antitoxin 
and  the  antitoxin  periods,  since  antitoxin  came  into  general  use  in  the 
State  about  the  beginning  of  the  year  1895.  For  the  latter  period  the 
figures  for  1907  and  1908  are  given  and  the  total  for  the  fourteen  years 
1895  to  1908,  inclusive.  The  mean  fatality  in  the  former  period  (1891- 
1894)  was  28.3  per  cent,  (ratio  of  deaths  to  cases),  and  in  the  latter 
period  (1895-1908)  it  was  11.4  per  cent.,  or  less  than  half  as  large. 

The  summary  of  the  figures  for  1909  is  as  follows:  — 

Reported  cases  of  diphtheria  for  the  State, 7,702 

Registered  deaths  from  diphtheria, 694 

Fatality  (per  cent), 9.0 

Reported  cases  of  scarlet  fever  for  the  State, 7,216 

Registered  deaths  from  scarlet  fever, 259 

Fatality  (per  cent.), 3.6 

Reported  cases  of  typhoid  for  the  State, 2,743 

Registered  deaths  from  typhoid  fever, 390 

Fatality   (per  cent.), 14.2 
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Reported  cases  of  measles  for  the  State, 15,060 

Registered  deaths  from  measles, 157 

Fatality  (per  cent), LO 

The  following  table  presents  the  summary  of  these  statistics  for  the 
nineteen  years  1891-1909 :  — 

Reported  Cases  of  Infective  Diseases  in  Massachusetts, 

Diphtheria. 
PPre-Antitojdn  Period.] 


Reported 
Deaths,  . 
Fatality  (per  oent.)i 


lasi. 


2,444 

575 

23.5 


8,033 

891 

29.2 


2.919 

926 

31.7 


IIM. 


4,936 
1.876 
27.9 


Total. 


13;n2 

8.768 

28.3 


Diphtheria, 
[Antitoxin  Period.] 


Reported  caaea. 
Deaths,    . 
Fatality  (per  oent.}, 


9.108 
747 
8.2 


1909. 


7,702 
694 
9.0 


Total 


113,790 

12.839 

11.3 


Scarlet  Fever, 


Reported 
Deaths,    . 
Fatality  (per  cent.), 


7.994 
369 
4.6 


7.216 
269 
3.6 


Total 
18tl-lMi. 


104,406 

5,215 

5.0 


Typhoid  Fever, 


Reported  cases, 
Deaths,    . 
Fatality  (per  oent.). 


49.417 

8.454 

17.1 


Reported 
Deaths.    . 

Fatality  (per  oent.), 


Measles, 
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In  the  foregoing  tables  the  statistics  relating  to  diphtheria  have  been 
arranged  in  two  periods,  which  may  properly  be  called  the  pre-antitozin 
and  the  antitoxin  periods,  since  antitoxin  came  into  general  use  in  the 
State  about  the  beginning  of  the  year  1895.  For  the  latter  period  the 
figures  for  1908  and  1909  are  given  and  the  total  for  the  fifteen  years 
1895  to  1909,  inclusive.  The  mean  fatality  in  the  former  period  (1891- 
1894)  was  28.3  per  cent,  (ratio  of  deaths  to  cases),  and  in  the  latter 
period  (1895-1909)  it  was  11.3  per  cent.,  or  less  than  half  as  large. 

III. 

Official  Returns  of  Notified  Diseases  Dangerous  to  the  Public 
Health  for  the  Year  ended  Nov.  30, 1909,  and  for  the  Month 
of  December,  1909. 

The  figures  presented  in  the  following  summary  are  those  of  the  oflS- 
cial  returns  of  diseases  ^'dangerous  to  the  public  health,^'  made  to  the 
State  Board  of  Health  during  the  year  ended  Nov.  30,  1909,  under  the 
provisions  of  chapter  75  of  the  Bevised  Laws.  In  this  act  no  disease  is 
specified  as  being  ^'dangerous  to  the  public  health ''  except  smallpox. 
Hence  the  State  Board  deemed  it  necessary  to  indicate  the  diseases 
which  should  be  included  in  the  meaning  of  the  term  "  dangerous  to  the 
public  health."  They  are  the  following:  actinomycosis,  anterior  polio- 
myelitis, Asiatic  cholera,  cerebro-spinal  meningitis,  diphtheria,  glanders, 
leprosy,  malignant  pustule,  measles,  ophthalmia  neonatorum,  scarlet 
fever,  smallpox,  tetanus,  trachoma,  trichinosis,  tuberculosis,  typhoid 
fever,  typhus  fever,  varicella,  whooping  cough,  yellow  fever. 

The  whole  number  of  cases  of  infective  diseases  reported  to  the  Board 
in  the  year  ended  Nov.  30,  1909,  under  the  provisions  of  this  act,  was 
45,205,  which  was  divided  chiefly  as  follows:  — 

Reported  eases  of  smallpox, 14 

Reported  eases  of  scarlet  fever, 7,367 

Reported  cases  of  diphtheria, 7,920 

Reported  cases  of  typhoid  fever, 2,750 

Reported  cases  of  measles, 14,831 

Reported  cases  of  cerebro-spinal  meningitis, 140 

Total,      .        * 33,022 

The  summary  for  the  sixteen  years  and  three  months  1893-1909  is 
as  follows :  — 
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Reported  Cases 

OF  — 

SmaU- 
pox. 

Scarlet 
Fever. 

Diph- 
theria. 

Typhoid 
Fever. 

Measles. 

Cerebro- 
spinal 
Meningitis. 

1 

Totals. 

1803  (four  months  only), 

35 

2.014 

1.100 

1,525 

1.503 

7.086 

1804 

181 

6,731 

4.178 

2,372 

2.133 

- 

15.506 

1805, 

1 

6,104 

7.806 

2,438 

4.868 

- 

21,307 

1896. 

5 

3,801 

8,515 

2,637 

6,362 

- 

21.320 

1807. 

18 

5,405 

7,613 

2,104 

12.005 

- 

27,025 

1808. 

10 

3.667 

3,080 

2.196 

4.478 

- 

14,331 

1800. 

105 

5.340 

7,134 

2,776 

12,355 

- 

27.710 

1000, 

104 

6.306 

12,641 

2,067 

10,507 

- 

32.615 

1001. 

773 

4.356 

0.703 

2.680 

0.308 

- 

27,000 

1002. 

2.314 

4.613 

7,036 

2.721 

17,240 

- 

33.033 

lOOS. 

422 

5,877 

6.888 

2.055 

0.430 

- 

25.572 

1004.      . 

100 

4.100 

6.772 

2.605 

12,511 

- 

26.068 

1905  (11  montfaB),  . 

44 

3,504 

5.050 

2.704 

6,107 

455 

18.0S3 

1006  (Deo.  1.  1905-Nov. 

30.  1006). 
1007 

35 
164 

5,162 
7,860 

7.067 
0.008 

3,093 
2.350 

17.048 
5.688 

291 
428 

33.506 
25.588 

1008 

16 

7.833 

8,030 

3.630 

21,745 

206 

42,377 

1000 

14 

7,367 

7.920 

2.750 

14,831 

140 

33.022 

Tott 

ds.    . 

•                • 

4.341 

91.300 

122,448 

44,611 

168.908 

1,510 

433.136 

By  months  these  diseases  were  reported  as  follows:  — 

Cases  of  Infective  Diseases  reported  to  the  State  Board  of  Health  by  Months  from 

Dec.  1, 1908,  to  Nov.  30, 1909.  . 


Months. 

Smallpox. 

Scarlet 
Fever. 

Diph- 
theria. 

Typhoid 
Fever. 

Measles. 

Cerebro- 
spinal 
Meningitis. 

December.    .... 

- 

812 

1,093 

202 

797 

10 

January. 

1 

064 

022 

168 

1,004 

8 

February. 

2 

680 

580 

71 

1.749 

5 

March,  . 

1 

703 

650 

86 

2,212 

15 

April.    . 

2 

670 

523 

84 

2.186 

21 

May,     . 

1 

630 

514 

110 

2.080 

13 

June,     . 

- 

555 

510 

148 

2.106 

6 

July,     .        . 

2 

348 

420 

157 

1.089 

17 

August, 

- 

308 

387 

201 

217 

15 

September,   . 

1 

427 

518 

543 

111 

14 

October, 

3 

582 

857 

578 

368 

5 

November,    . 

1 

589 

028 

303 

723 

11 

Totals.    . 

14 

7.367 

7.020 

2,750 

14.831 

140 
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The  following  table  is  introduced  for  the  purpose  of  facilitating  the 
comparison  of  the  seasonal  prevalence  of  the  diseases  named  in  the  table, 
in  different  years.  By  means  of  the  method  employed,  the  errors  due 
to  the  difference  in  the  length  of  the  months  are  eliminated.  The 
figures  should  be  read  as  follows:  for  example,  the  mean  daily  number 
of  reported  cases  of  diphtheria  throughout  the  year,  Dec.  1,  1908,  to 
Nov.  30,  1909,  was  21.7;  of  scarlet  fever,  20.2;  of  typhoid  fever,  7.5; 
and  of  measles,  40.6.  During  the  month  of  December  the  mean  daily 
number  of  reported  cases  of  these  diseases  was:  for  diphtheria,  35.3; 
scarlet  fever,  26.2 ;  typhoid  fever,  6.6 ;  and  for  measles,  25.7  (see  columns 
marked  A).  Assuming  a  standard  of  10  as  a  daily  mean  throughout 
the  year  for  each  disease,  the  ratios  for  December  were  as  follows :  diph- 
theria, 16.3;  scarlet  fever,  13.0;  typhoid  fever,  8.7;  and  measles,  6.3  (see 
columns  marked  B).  So  that  for  each  10  cases  of  diphtheria  reported 
as  a  daily  mean  throughout  the  year,  Dec.  1,  1908,  to  Nov.  30,  1909, 
there  were  16.3  in  December,  13.7  in  January,  9.7  in  February,  etc. 

From  this  table  it  appears  that  the  maximum  prevalence  of  diphtheria 
was  in  December  and  the  minimum  in  August.  January,  October  and 
November  were  also  above  the  mean  in  intensity  of  prevalence. 

The  prevalence  of  scarlet  fever  was  above  the  mean  in  December,  Jan- 
uary, February,  March,  April  and  May,  and  below  it  in  the  remaining 
months.  The  maximum  occurred  in  January  and  the  minimum  in 
August. 

Typhoid  fever  was  below  the  mean  in  the  intensity  of  its  prevalence 
in  the  months  December,  January,  February,  March,  April,  May,  June 
and  July,  the  maximum  occurring  in  October. 

The  prevalence  of  measles  was  above  the  mean  in  the  months  February 
to  June,  inclusive,  and  below  it  in  the  remaining  months,  the  maximum 
occurring  in  April  and  June  and  the  minimum  in  September. 
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Certain  Infective  Diseases.  — 

Seasonal  Intensity  of  Prevalence 

• 

DiPHTHBRIA. 

SCABLKT  FbVBB. 

Typhoid  Fbvsr. 

MBAaLSS. 

ISM. 

19M. 

ISM. 

1908. 

1S09. 

i9M. 

1S08. 

liOf. 

A 

B 

B 

A 

B 

B 

A 

B 

B 

A 

B 

B 

Months. 

■ 

Mean  Daily  Number 
of  Casee  reported 
in  Each  Month. 

.9 
1 

Decimal  Ratio. 

Mean  Daily  Number 
of  Cases  reported 
in  Each  Month. 

1 

S 

Decimal  Ratio. 

Mean  Daily  Number 
of  Cases  reported 
in  Each  Month. 

1 
1 

■ 

.S 

1 
1 

Mean  Daily  Number 
of  Cases  reported 
in  Each  Month. 

■ 

1 

1 
1 

December,^ 

35.3 

16.3 

1 
12.2 

26.2 

13.0 

1 
9.7 

6.6 

8.7 

3.4 

25.7 

6.3      5.8 

January, 

29.7 

13.7 

9.3 

31.1 

16.4 

11.1 

5.4 

7.2 

2.6 

35.3 

8.7 

11.8 

February, 

21.0 

9.7 

8.9 

24.3 

12.0 

14.6 

2.5 

3.3 

3.0 

62.5 

15.4 

16.4 

March,     . 

21.3 

9.8 

9.7 

25.6 

12.7 

14.7  < 

1 

2.8 

3.7 

2.1 

71.3 

17.6 

18.8 

April, 

17.4 

8.0 

7.4 

22.3 

11.0 

12.3  ' 

2.8 

3.7 

24.8 

72.9 

18.0 

21.1 

May,        . 

16.6 

7.6 

9.1 

20.6 

10.2 

12.7  i 

1 

3.8 

6.1 

10.9 

67.4 

16.6 

22.9 

June, 

17.0 

7.8 

8.0 

18.5 

9.2 

6.9 

4.9 

6.5 

6.2 

73.2 

18.0 

12.e 

July, 

13.6 

6.2 

6.0 

11.2 

6.5 

3.5  , 

5.1 

6.8 

8.3 

35.1 

8.6 

4.8 

August,  . 

12.5 

6.8 

6.8 

9.9 

4.9 

5.0  , 

1 

9.4 

12.5 

13.9 

7.0 

1.7 

1.1 

September,      . 

17.3 

8.0 

9.6 

14.2 

7.0 

6.3 

18.1 

24.1 

20.8 

3.7 

0.9 

o.e 

October,  . 

27.6 

12.7 

15.9 

18.8 

9.3 

10.0 

18.7 

24.9 

14.2 

11.9 

2.9 

1.7 

November, 

30.9 

14.2 

16.7 

19.6 

9.7 

12.8 

10.1 

13.5 

9.6 

24.1 

5.9 

3.8 

Mean, 

21.7 

10.0 

10.0  j 

20.2 

10.0 

10.0 

7.5 

10.0 

10.0 

40.6 

10.0 

10.0 

^  The  figures  for  December,  in  the  first  two  columns,  are  for  1906;  and  in  the  third  column,  for  1907. 


Cases  of  Infedive  Diseases  reported  to  the  State  Board  of  Health  from  S12  Cities 

and  Towns,  from  Nov.  SO,  1908,  to  Nov.  SO,  1909. 


• 

.9 

• 

• 

1 

i 

9 

.S 

11 

1 

.i 

% 

^ 

s 

1 

* 

& 
1 

5 

JO 

5 

1 

a 

QQ 

.1 

J 

1 

Abington. 

1 

107 

14 

1 

11 

3 

- 

4 

- 

Acton, 

- 

14 

2 

1 

3 

- 

- 

2 

- 

Acushnet, 

2 

- 

4 

2 

- 

- 

- 

8 

6 

Adams,     . 

29 

2 

26 

11 

23 

- 

- 

- 

- 

Agawam,  . 

6 

6 

- 

2 

- 

- 

- 

- 

- 

Amesbury, 

17 

3 

4 

6 

4 

- 

- 

2 

- 

Amherst,  . 

8 

56 

17 

5 

2 

- 

- 

- 

- 

Andover,  . 

10 

21 

10 

3 

1 

- 

- 

- 
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Ciuet  of  Infective  Diseases,  etc.  —  Continued. 


J3 

o, 

s 

1 

1 

• 

1 
1 

• 

J 

V 

• 

1 

00 

• 

M 

o, 

> 

ArUngton, 

30 

16 

40 

11 

6 

- 

- 

2 

1 

Aiihburnhain, 

9 

32 

1 

- 

1 

- 

- 

- 

- 

Aahby.      . 

- 

32 

- 

- 

1 

- 

- 

- 

- 

Aahfield,  . 

- 

27 

- 

- 

- 

- 

- 

9 

- 

Ashland,  . 

- 

- 

1 

- 

- 

- 

- 

- 

- 

Athol, 

18 

32 

23 

1 

5 

- 

- 

- 

2 

AtUeboroush, 

18 

16 

31 

7 

22 

- 

- 

5 

18 

Auburn,    . 

5 

- 

4 

3 

- 

- 

- 

- 

- 

Avon, 

2 

161 

1 

3 

6 

- 

- 

06 

3 

Ayer, 

18 

81 

2 

- 

- 

- 

- 

1 

BamBtable, 

2 

86 

6 

1 

- 

- 

- 

- 

12 

Barre, 

»     .  • 

- 

4 

- 

- 

— 

- 

- 

- 

- 

Becket,     . 

- 

10 

1 

- 

- 

- 

- 

- 

- 

Bedford,   . 

1 

- 

2 

- 

- 

- 

- 

- 

- 

Belohertown, 

4 

2 

1 

- 

- 

- 

- 

- 

- 

BAllinffham,      , 

1 

- 

2 

1 

- 

- 

- 

- 

- 

Belmont,  . 

6 

6 

12 

- 

- 

- 

- 

1 

- 

Berkley,    . 

- 

- 

- 

1 

- 

- 

- 

- 

- 

Berlin, 

- 

2 

2 

1 

- 

— 

- 

- 

- 

Beverly,    . 

13 

68 

29 

11 

10 

- 

- 

6 

4 

BiUerica,  . 

10 

- 

- 

- 

- 

- 

- 

1 

- 

Blackstone, 

23 

- 

7 

6 

7 

- 

- 

- 

- 

Blnndford, 

- 

- 

- 

1 

1 

- 

- 

- 

- 

Boston,     . 

2.867 

2,648 

2.032 

722 

2.819 

61 

4 

549 

1.089 

Bourne,     . 

- 

1 

1 

- 

- 

- 

- 

- 

Boylston, 

1 

- 

- 

- 

- 

- 

- 

- 

- 

Braintree, 

10 

227 

15 

4 

9 

- 

- 

2 

- 

- 

4 

4 

- 

- 

- 

- 

- 

— 

Bridgewater,     . 

4 

47 

3 

1 

32 

- 

- 

10 

4 

Brimfield, 

- 

1 

- 

1 

- 

- 

- 

- 

- 

Brockton, 

38 

1.740 

68 

92 

118 

- 

- 

141 

37 

Brookfield, 

- 

- 

1 

- 

1 

- 

- 

- 

- 

Brookline, 

68 

03 

67 

26 

20 

- 

- 

- 

- 

Buokland, 

1 

- 

- 

1 

- 

1 

- 

- 
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Cases  of  Infective 

DiseaseSf  etc. 

—  Continued. 

f 

1 

5^ 

:« 

1 

1 
1 

5 

Cerebro-spinal 

Meningitis. 

»- 

• 

1 

1 

• 

.a 

1 

s 

0, 

> 

Eftstham, 

- 

- 

2 

- 

- 

- 

- 

1 

- 

Eaathampton,  . 

16 

- 

8 

6 

- 

- 

- 

- 

- 

Easton.     . 

5 

8 

7 

- 

4 

- 

- 

10 

- 

Edsartown, 

- 

- 

0 

- 

- 

- 

- 

- 

- 

Epemont, 

- 

- 

1 

1 

• 

- 

- 

- 

- 

Erving.     . 

- 

- 

3 

- 

- 

- 

- 

- 

- 

Eosez. 

8 

- 

1 

2 

1 

- 

- 

6 

- 

Everett,    . 

58 

68 

150 

24 

53 

2 

- 

7 

40 

Fairhaven, 

4 

4 

0 

5 

- 

- 

- 

- 

1 

FaU  River, 

no 

72 

185 

137 

233 

- 

- 

31 

17 

Falmouth, 

2 

44 

2 

2 

3 

- 

- 

2 

9 

Fitohbuiv, 

75 

096 

88 

20 

80 

1 

1 

4 

1 

Fozborough, 

- 

4 

2 

2 

- 

- 

- 

— 

- 

Framingham,   . 

9 

80 

21 

10 

7 

1 

- 

10 

1 

Franklin, 

3 

3 

20 

1 

2 

- 

- 

- 

- 

Freetown, 

- 

2 

5 

1 

- 

- 

- 

5 

8 

Gardner,  . 

32 

90 

20 

10 

48 

- 

- 

2 

54 

Georgetown,     . 

- 

1 

0 

1 

- 

- 

- 

- 

- 

GiU 

1 

- 

1 

- 

- 

- 

- 

- 

- 

Glouoeeter, 

33 

125 

17 

12 

28 

- 

- 

85 

6 

GrafUm,    . 

10 

- 

3 

- 

- 

- 

- 

- 

- 

Great  Barrington, 

1 

422 

27 

0 

3 

- 

- 

- 

1 

Greenfield, 

5 

1 

8 

4 

- 

2 

- 

- 

- 

Gieenwieh, 

- 

1 

1 

- 

- 

- 

- 

- 

- 

Groveland, 

2 

71 

2 

1 

1 

- 

- 

- 

- 

Hadley,    . 

- 

7 

10 

- 

1 

- 

- 

- 

1 

Halifax,     . 

- 

2 

- 

2 

- 

- 

- 

- 

- 

Hampden, 

1 

- 

- 

- 

- 

- 

— 

- 

- 

Hanover,  . 

1 

- 

3 

- 

- 

- 

- 

- 

— 

Hanson,    . 

- 

13 

— 

— 

3 

- 

— 

- 

- 

Hardwiok, 

- 

1 

7 

2 

1 

- 

- 

- 

— 

Harvard,  . 

1 

- 

- 

1 

- 

- 

- 

- 

- 

Harwieh.  . 

3 

3 

5 

3 

1 

- 

- 

- 

- 

Hatfield,  . 

5 

04 

6 

- 

1 

— 

- 

- 

- 

702 


STATE  BOARD  OF  HEALTH.  [Pub.  Doc. 


Cases  of  Infective 

Diseases,  etc. 

.  —  Continued. 

1 

Q 

1 
1 

i 
1 

1 

g 

Cerebro-epinal 

Meningitis. 

• 

1 

CO 

1 

1 

Haverhill, 

247 

130 

65 

65 

119 

2 

- 

64 

72 

Heath. 

- 

2 

- 

- 

- 

- 

- 

- 

- 

Hingham, 

b 

8 

2 

1 

- 

- 

- 

- 

- 

Hinsdale. 

- 

- 

6 

- 

.    - 

- 

- 

- 

- 

Holbiook. 

1 

34 

1 

2 

2 

- 

- 

12 

S 

Hoiden.    . 

- 

1 

6 

10 

2 

- 

- 

8 

8 

Holliston. 

- 

1 

3 

- 

- 

- 

- 

- 

— 

Holyoke,  . 

141 

181 

45 

17 

44 

2 

- 

7 

2 

Hopedale. 

- 

- 

5 

1 

1 

- 

- 

- 

- 

Hopkinton. 

2 

1 

6 

- 

2 

- 

- 

- 

— 

HubbardBton,  . 

1 

1 

8 

1 

- 

- 

- 

- 

— 

Hudaon,    . 

8 

112 

6 

2 

3 

- 

- 

- 

- 

HuU. 

- 

1 

- 

3 

1 

- 

- 

- 

- 

Huntington,     , 

6 

1 

- 

- 

- 

- 

- 

Hyde  Park, 

18 

14 

37 

11 

16 

3 

- 

4 

12 

Ipswich,    . 

2 

13 

11 

3 

2 

- 

- 

2 

- 

Kingston. 

8 

3 

7 

3 

- 

- 

- 

- 

1 

Lakeville. 

- 

— 

2 

- 

- 

- 

- 

1 

- 

Lancaster, 

17 

3 

3 

1 

8 

- 

- 

2 

1 

Lanesborough, 

- 

- 

1 

- 

- 

- 

- 

- 

- 

lAwience, 

184 

766 

88 

86 

113 

2 

2 

14 

54 

Lee,  . 

- 

- 

7 

8 

2 

— 

- 

- 

- 

Leicester,  . 

4 

2 

2 

- 

- 

- 

- 

- 

- 

Lenox, 

1 

- 

7 

- 

- 

- 

- 

- 

- 

Leominster, 

77 

426 

16 

13 

19 

1 

- 

102 

11 

Leverett,  . 

1 

- 

- 

- 

- 

- 

- 

- 

- 

Lexington, 

6 

6 

33 

- 

4 

- 

- 

21 

0 

Littleton, 

3 

4 

- 

- 

- 

- 

- 

- 

Lowell, 

218 

197 

98 

93 

166 

6 

- 

12 

15 

Ludlow,    . 

13 

- 

27 

- 

- 

- 

- 

- 

- 

Lunenburg, 

— 

13 

- 

- 

- 

- 

- 

- 

- 

Lynn. 

382 

85 

162 

43 

97. 

3 

- 

28 

15 

Lynnfield, 

2 

26 

4 

- 

1 

- 

- 

- 

- 

Maiden.     . 

142 

144 

181 

33 

74 

1 

- 

11 

10 
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Cases  of  Infective 

Diseases^  etc. 

—  Continued. 

< 

.1 

• 

i 

m 

1 

m 

t 

• 

5 

Cerebro-flpinal 

Meningitis. 

• 

1 

QQ 

a 

1 

1 
1 

> 

HanehMter, 

3 

1 

- 

- 

1 

- 

- 

1 

Manafield, 

32 

5 

5 

- 

6 

- 

- 

10 

2 

Harbkhead,      . 

6 

4 

14 

12 

4 

- 

3 

2 

Marion.     . 

1 

1 

2 

- 

- 

- 

- 

- 

- 

Mariboroush,    . 

27 

17 

11 

9 

15 

- 

- 

3 

2 

Manhfidd. 

- 

21 

- 

2 

- 

- 

- 

- 

Mattapoiaett.    . 

- 

2 

7 

- 

- 

- 

- 

- 

- 

Medfieid.  . 

4 

143 

6 

- 

5 

- 

- 

6 

9 

Madfotd*  . 

86 

118 

41 

8 

28 

1 

- 

- 

2 

Medway.  . 

2 

31 

9 

- 

1 

- 

- 

- 

- 

Melraae.    . 

28 

22 

108 

12 

30 

- 

- 

79 

9 

Mondon,    . 

- 

- 

- 

- 

1 

- 

- 

- 

- 

Mcrrimac, 

15 

- 

- 

1 

- 

- 

- 

- 

- 

Metbusn, 

29 

70 

24 

6 

10 

1 

- 

- 

22 

Middlaborouch. 

4 

17 

1 

2 

1 

- 

- 

- 

Middleton. 

6 

- 

- 

- 

- 

- 

- 

- 

Mflford.    . 

11 

23 

3 

6 

- 

- 

- 

- 

MOlbury.  . 

10 

4 

2 

1 

- 

- 

- 

- 

Millk. 

3 

- 

1 

— 

- 

- 

- 

Milton.      . 

13 

M 

18 

6 

16 

- 

- 

10 

32 

Monroe,    . 

- 

- 

5 

- 

- 

- 

- 

- 

- 

Monaon,    . 

8 

1 

2 

7 

- 

- 

- 

2 

2 

Montocue, 

- 

- 

1 

- 

- 

- 

- 

- 

- 

Mount  WaBhincton, 

- 

6 

- 

- 

1 

- 

- 

- 

- 

Nahant,    . 

3 

- 

6 

2 

- 

- 

- 

- 

Nantucket, 

- 

- 

21 

- 

1 

- 

- 

- 

- 

Natick.     . 

3 

- 

38 

2 

1 

- 

- 

- 

- 

Needham, 

3 

2 

1 

1 

- 

- 

- 

- 

- 

New  Bedford,  . 

80 

171 

289 

126 

190 

6 

3 

63 

38 

New  Braintree. 

- 

- 

- 

- 

1 

- 

- 

- 

- 

New  Maiiborough,  . 

- 

1 

- 

- 

- 

- 

- 

- 

- 

New  Salem,      . 

- 

22 

- 

- 

1 

- 

- 

- 

- 

Newbury, 

2 

1 

3 

2 

- 

- 

- 

- 

- 

Newburyport,  . 

24 

1 

5 

29 

42 

1 

1 

- 
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•S 

J 

o. 


i 


& 


> 


.9 

8 


.9 


11 

'ftfl 


(5 


•a 
e 


9 

5 
.1 

I 


8 
I 


Newton.    . 

North  Adama, 

North  Andover, 

North  Attleborough, 

North  Brookfield, 

North  Reading, 

Northampton, 

Northborough, 

Northbridge, 

Northfield, 

Norton,     . 

Norwell,    . 

Norwood, 

Oak  Bluffs, 

Oakham,  . 

Orange.     . 

Oxford, 

Palmer,     . 

Peabody,  . 

Pelham,    . 

Pembroke, 

Pepperell, 

Peteraham, 

PhiUipston, 

Pittsfield, 

Plainville, 

Plymouth, 

Plympton, 

Princeton, 

Provinoetown, 

Quincy,     . 

Randolph, 

Raynham, 

Reading,  . 


123 

13 

9 

1 

1 

22 
8 

13 
1 

6 
18 


1 

3 

32 

17 

1 
6 


32 

22 

1 

9 

91 

4 


320 

11 

37 

29 

4 

21 

367 

1 

4 

1 

6 

45 

4 

6 
2 

28 
7 
1 
6 
3 
4 

18 
2 
4 
3 
2 
3 

70 


132 

20 

26 

32 

A 

2 

14 

- 

3 

- 

10 

- 

16 

20 

- 

1 

26 

1 

3 

1 

1 

- 

1 

1 

2 

17 

2 

- 

43 

- 

10 

18 

20 

7 

31 

10 

1 

- 

6 

1 

6 

- 

_ 

_ 

1 

62 
1 

10 
3 
1 

43 

1 
1 


42 


6 
19 


60 

28 

3 

7 

4 

20 


1 

2 

14 

3 


1 
1 

4 
71 

1 
17 


11 
80 


3 
1 


4 

6 

66 


14 


6 
2 


13 
16 


8» 

3 
1 


12 


4 
2 
1 


21 


31 
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Cases  of  Infective  Diseases^  etc, 

.  —  Continued. 

1 

• 

1 

1 

1 

i 

5 

•3 
1* 

Smallpox. 

• 

1 

s 

1 

i 

> 

Rahoboth, 

- 

8 

1 

- 

1 

- 

- 

- 

- 

RoVWBt 

3a 

- 

69 

4 

1 

- 

- 

- 

- 

Richmond, 

- 

1 

- 

- 

- 

- 

- 

- 

- 

Rochester, 

- 

1 

1 

2 

- 

- 

- 

- 

- 

RoeUand, 

- 

18 

7 

5 

81 

1 

- 

1 

9 

Roekport. 

8 

6 

4 

1 

11 

1 

- 

80 

6 

Rowe. 

- 

- 

- 

- 

- 

- 

- 

8 

- 

Rowley,    . 

- 

38 

- 

1 

- 

- 

- 

- 

1 

Royaltton, 

1 

6 

- 

- 

- 

- 

- 

- 

- 

RuawU.     . 

- 

- 

- 

1 

- 

- 

- 

- 

- 

Rutland,  . 

- 

- 

- 

- 

1.012 

- 

- 

- 

- 

61 

41 

114 

35 

128 

- 

- 

82 

84 

Saliebtuy, 

- 

- 

7 

1 

- 

- 

- 

- 

Sandwich, 

a 

1 

- 

- 

- 

- 

- 

- 

Saugue,     . 

6 

13 

25 

8 

6 

- 

- 

- 

4 

Sayoy, 

- 

9 

1 

- 

- 

- 

- 

- 

6 

Soituate,   . 

4 

1 

2 

1 

- 

- 

- 

- 

Seekonk,  . 

1 

- 

3 

- 

- 

- 

- 

- 

Sharon,     . 

1 

79 

6 

7 

- 

- 

28 

- 

Sheffield.  . 

- 

26 

2 

1 

- 

- 

8 

18 

Shelbume, 

1 

- 

- 

- 

- 

- 

- 

- 

Sherbom, 

- 

22 

2 

- 

- 

- 

3 

- 

Shirley,     . 

9 

- 

- 

1 

- 

- 

- 

- 

Shrewsbury,     , 

2 

- 

- 

1 

- 

- 

- 

- 

- 

Somerset, 

1 

- 

9 

3 

- 

- 

- 

Somerville, 

390 

888 

332 

96 

160 

4 

1 

8 

20 

South  Hadley, . 

4 

36 

- 

- 

- 

- 

- 

- 

1 

Southampton,  . 

8 

- 

- 

- 

- 

- 

- 

- 

Southborough, 

6 

1 

- 

- 

- 

- 

1 

- 

Southbridge,     . 

87 

84 

49 

17 

3 

- 

- 

— 

- 

Sottthwick, 

- 

7 

- 

1 

- 

- 

- 

82 

- 

Spenoer.    . 

10 

2 

2 

1 

- 

- 

- 

1 

- 

Springfield, 

344 

821 

140 

57 

104 

1 

- 

54 

146 

Sterling,    . 

13 

67 

1 

- 

2 

- 

- 

- 

- 
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Cases  of  Infective  Diseases,  etc. 

—  Continued. 

m 

5 

• 

• 

1 

1 

1 

1 

• 

.9 

Smallpox. 

■ 

1 

1 

i 

1 

Stockbridge,     . 

6 

3 

8 

1 

- 

- 

- 

Stoneham, 

90 

2 

12 

3 

4 

- 

- 

- 

8toughton» 

27 

166 

28 

4 

4 

18 

1 

Sturbridge, 

- 

- 

- 

1 

1 

- 

- 

- 

- 

Sudbury,  . 

— 

1 

- 

- 

- 

- 

Sunderland, 

3 

2 

- 

- 

- 

- 

- 

- 

Sutton.     . 

6 

— 

1 

8 

3 

- 

- 

- 

— 

SwampMott.     . 

9 

2 

8 

4 

5 

1 

- 

1 

SwauMA,  . 

" 

2 

3 

2 

- 

- 

- 

- 

Taunton,  . 

14 

02 

58 

37 

46 

- 

- 

85 

9 

Templeton, 

10 

1 

1 

8 

1 

- 

- 

7 

Tewkabury, 

2 

1 

- 

- 

7 

- 

- 

- 

Tiabury,   . 

- 

4 

3 

- 

- 

- 

- 

— 

ToUand,    . 

- 

— 

1 

- 

- 

- 

- 

Topafield, 

* 

- 

1 

- 

- 

- 

- 

1 

Townaend, 

6 

8 

- 

1 

- 

- 

2 

Tyngaborough, 

1 

3 

2 

1 

- 

- 

Tsrringham, 

m. 

- 

3 

- 

- 

- 

- 

— 

Upton, 

- 

- 

12 

2 

2 

- 

- 

7 

Uzbridge. 

12 

- 

2 

1 

2 

- 

- 

- 

Wakefield, 

15 

95 

12 

7 

5 

- 

- 

8 

Walpole,    . 

4 

2 

13 

1 

4 

- 

- 

- 

Waltham, 

125 

305 

166 

56 

43 

- 

- 

16 

10 

Ware, 

5 

1 

4 

5 

16 

2 

- 

- 

Wareham, 

2 

23 

2 

- 

6 

- 

- 

6 

Warren,     . 

14 

- 

1 

4 

- 

- 

- 

- 

- 

Warwick,  . 

- 

- 

1 

- 

- 

- 

- 

- 

Waahington. 

- 

- 

3 

- 

1 

- 

- 

- 

Watertown, 

16 

20 

45 

3 

11 

1 

- 

4 

Wayland,  . 

1 

6 

4 

2 

- 

- 

- 

- 

- 

Webster,    . 

2 

3 

4 

- 

4 

- 

- 

- 

- 

Wellealey, 

4 

16 

21 

2 

9 

- 

- 

- 

8 

WeUfleet.  . 

- 

- 

3 

- 

- 

- 

- 

- 

- 

Wenham,  . 

- 

1 

r- 

- 

— 

- 

- 

- 

No.  34.] 


DISEASE  AND  MORTALITY. 


707 


Caaes  of  Infective 

Diseaeee,  etc 

.  —  Concluded. 

! 

m 

1 

Typhoid  Fever. 

• 

.s 

5 

.S 
■ft' 

• 

1 

1 

I 

OQ 

r 

1 
Varicella. 

West  Boytoton. 

1 

16 

1 

- 

— 

- 

- 

- 

- 

West  Bridflowater, 

- 

- 

1 

6 

- 

— 

- 

- 

- 

West  Brookfield, 

- 

- 

8 

1 

- 

- 

- 

- 

West  Newbuzy, 

- 

4 

- 

- 

- 

- 

- 

- 

West  Springfisld, 

16 

6 

8 

2 

- 

- 

- 

- 

6 

West  Stockbridce, 

- 

- 

- 

- 

- 

- 

- 

- 

WestTisbury,  . 

1 

- 

- 

1 

- 

- 

- 

- 

Westborough, 

4 

5 

4 

- 

- 

- 

- 

1 

Westfield. 

16 

124 

22 

14 

22 

1 

- 

10 

5 

Westlord, 

11 

- 

1 

1 

1 

- 

- 

- 

- 

Westhampton, 

17 

- 

- 

- 

- 

- 

- 

- 

Westminster, 

88 

- 

- 

1 

- 

- 

- 

- 

Weston,     . 

25 

9 

- 

5 

- 

- 

- 

- 

Westport, 

6 

8 

1 

4 

1 

- 

- 

- 

Westwood, 

- 

2 

- 

- 

- 

- 

- 

Wesnnouth, 

21 

26 

15 

2 

13 

- 

- 

- 

- 

Whately.   . 

- 

4 

- 

- 

- 

- 

- 

Whitman, 

96 

15 

- 

18 

1 

- 

8 

9 

Wilbiaham, 

8 

18 

1 

- 

- 

- 

- 

- 

Williamabnrc,  . 

82 

24 

- 

8 

1 

- 

2 

6 

WiDiamstown,  . 

- 

11 

2 

8 

- 

- 

- 

2 

WiJmittgton,     . 

- 

2 

- 

1 

- 

- 

- 

Winchendon,    . 

6 

18 

8 

6 

1 

- 

7 

20 

Winchester, 

12 

68 

6 

18 

- 

- 

8 

8 

Windsor,   . 

- 

2 

- 

^ 

- 

- 

- 

- 

- 

Winthzop, 

8 

62 

20 

1 

4 

- 

- 

- 

8 

Wobum,    . 

86 

6 

22 

4 

29 

1 

- 

1 

- 

Woroestar, 

860 

124 

282 

168 

289 

8 

- 

96 

26 

Worthington,    . 

- 

1 

- 

- 

- 

- 

- 

- 

- 

Wrentham, 

8 

- 

- 

- 

- 

- 

- 

- 

- 

Yarmouth, 

- 

8 

- 

- 

- 

- 

- 

" 

- 

Total, 

7,920 

14,881 

7,867 

2,750 

7,482 

140 

14 

2,161 

2.201 
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Actinoinycosis  occurred  in  the  following  place :  — 

Cambridge, 1 

Anterior  poliomyelitis  occurred  in  the  foUowing  places:  — 

Adams, 1 

Braintree, 1 

Gloucester,   .        .        . 1 

Lee, 1 

Lowell, 1 

Medford, 1 

Milton, 2 

North  Adams, 3 

Pembroke, 1 

Quiney, 1 

13 

Anthrax  occurred  in  the  following  places :  — 

Haverhill, 1 

Lynn, 3 

Norwood, 1 

5 

Erysipelas  occurred  in  the  following  places :  — 

Chelsea, 2 

Hardwick, 1 

Lynn, 2 

Marlborough, 1 

North  Adams, 2 

Rehoboth, 1 

Salem, H 

Somerville, 2 

22 

Leprosy  occurred  in  the  following  places:  — 

Boston, 2 

Haverhill, 1 

Upton, 1 

4 
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Malignant  pnstnle  occurred  in  the  following  places:  — 

Haverhill, 1 

Sheffield, 1 

2 
Mumps  occurred  in  the  following  places:  — 

Barre, 6 

Chelsea, 2 

Concord, .  2 

Everett, 7 

Fall  River, 5 

Hyde  Park, 9 

Mansfield, 1 

Melrose, 1 

North  Adams, 1 

Norwood, 3 

Oak  Blofb, 2 

Oxford, 1 

Provincetown, 7 

Quiney, 1 

Salem, 1 

Somerville, 1 

Springfield, 1 

Sterling, 1 

West  Boylston, 42 

Winchendon, 2 

Winthrop, 1 

97 
Ophthalmia  neonatorum  occurred  in  the  following  places :  — 

Ahington, 1 

Ashhnmham, 1 

Braintree, 1 

Brockton, 3 

Brookline, 2 

Cambridge, 6 

Chesterfield, 1 

Concord, 2 

Enfield, 1 

Fitchburg, 2 

Freetown, 1 

Gardner, .3 

Hatfield, 1 

Haverhill, 6 

Holyoke, 1 


\. 
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Hull, 1 

Lowell, 9 

Lynn, 6 

Maiden, 3 

Marlborough, 2 

Melrose, 2 

Middleborough, 1 

Milford, 1 

New   Bedford, 2 

Newburyport, 4 

North  Adams, 1 

North  Attleborough, 1 

Northampton, 2 

Peabody, 1 

Pittsfield, 2 

Plymouth, 1 

Quincy, 1 

SomerviUe, 4 

Springfield, 5 

Upton, 1 

Watertown, 2 

Westfield, 4 

Weston, 1 

Wilmington, 1 

Winchendon, 1 

Worcester, 10 

101 

Scabies  occurred  in  the  following  place :  — 

Waltham, 1 

Tetanus  occurred  in  the  following  places :  — 

Brockton, 1 

Fitchburg, 2 

Gardner, 1 

Gloucester, 2 

Hadley, 1 

Haverhill, 1 

Lawrence, 2 

Marlborough, 1 

Melrose, 1 

New  Bedford, 1 

Springfield, 1 

Worcester, 2 

16 


No.  34.]  DISEASE  AND  MORTALITY.  711 

Trachoma  occurred  in  the  following  places :  — 

LawreQce, 3 

Lowell, 1 

Worcester, 1 

Trichinosis  occurred  in  the  following  places:  — 

Cambridge, 2 

Dedham, 1 

Northampton, 2 

Tubercular  meningitis  occurred  in  the  following  places :  — 

Brockton, 1 

Dedham, 2 

Haverhill, 1 

Hudson, 1 

Lancaster, 1 

Lunenburg, 1 

Lynn, 1 

Methuen, 1 

Newton, 1 

Palmer, 1 

Pittsfield, 1 

Waltham, 1 

Worcester, 1 

Tuberculosis  other  than  phthisis  occurred  in  the  following  places :  — 

Cambridge, 6 

Canton, 1 

Easton, 2 

Fall  River, 2 

Gloucester, 1 

Haverhill,     . 1 

Hyde  Park, 1 

Kingston, 1 

Lancaster, 1 

Lowell, 1 

New  Bedford, 3 

Northampton, 1 

Provincetown, 2 

Salem, 2 

Walpole, .1 

Weston, 2 

Worcester, 16 

"44 
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Meningitis    other    than    cerebro-spinal    occurred    in    the    following 


places : — 


Abington, 

Cambridge^ 

East  Bridgewater^ 

Maiden, 

Mebrose, 

Watertown, 1 

Winchendon, 1 


1 
1 
1 
1 
1 


Malaria  occurred  in  the  following  place :  — 
Brookline, 


Impetigo  contagiosa  occurred  in  the  following  place:  — 
Fall  River, 

List  of  Cities  and  Towns  from  which  no  Reports  were  received, 

I.    Cities, 
None. 


II,    Towns  having  a  Population  of  More  than  5,000, 

Maynard,  —  1. 

Ill, '  Towns  having  a  Population  of  More  than  IflOO  hut  Less  than  5,000  in 

Each. 


Carver, 

Groton, 

Norfolk, 

Cohasset, 

Hamilton, 

Orleans, 

Dracut, 

lineoln. 

Stow.  —  9. 

IV,    Towns 

having  Less  than  1,000  In 

Mbitants, 

Alford, 

Granville, 

Otis, 

Bemardston, 

Haneock, 

Paxton, 

Bolton, 

Hawley, 

Peru, 

Boxborough, 

Holland, 

Plainfield, 

Boxford, 

Leyden, 

Prescott, 

Dover, 

Longmeadow, 

Sandisfield, 

Florida, 

Mashpee, 

Shutesbnry, 

Gay  Head, 

Middlefield, 

Truro, 

Goshen, 

Monterey, 

Wales, 

Gosnold, 

Montgomery, 

WendeU,  — 32 

Granby, 

New  Ashf  ord, 
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OffidcU  Returns  of  Notified  Diseases  Dangerous  to  the  Public  Health 

for  the  Month  of  December,  1909. 

The  whole  number  of  cases  of  infective  diseases  reported  to  the  Board 
for  the  month  of  December,  1909,  was  3,787,  which  was  divided  chiefly 
as  follows:  — 

Reported  cases  of  smallpox, 7 

Reported  cases  of  scarlet  fever, 669 

Reported  cases  of  diphtheria, 875 

Reported  cases  of  typhoid  fever, 195 

Reported  cases  of  measles, 1,026 

Reported  eases  of  cerebroHspinal  meningitis, 3 

Total, 2,775 

The  summary  for  the  sixteen  years  and  four  months,  1893-1909,  is  as 
follows :  — 


RSPORTKD  CaBWB  OV  — 


I 


I 


I 


Totals,  nzteen  yean,  three  monthe, 
Month  of  Deoember,  1900. 

Totals 


4,341 

7 


4.348 


91,309 
609 


91,978 


122,448 
876 


123,323 


X 


1.9 

5 


44.611 
195 


44,806 


168,908 
1,026 


169.934 


1,619 
3 


1,622 


i 


438,186 
2,776 


436,911 


Cases  of  Infective  Diseases  reported  to  the  State  Board  of  Health  from  314  Cities 

and  Towns,  for  the  Month  of  December ,  1909. 


ij 

1 

.^ 

i 

11 

• 

6 

a 

1 

73 

1 

5 

1 

1 

QQ 

.1 

1 

> 

Aeoshnet, 

- 

- 

1 

- 

- 

- 

- 

~ 

Adama,     .... 

6 

- 

1 

- 

1 

- 

- 

- 

- 

Agawam,  .... 

1 

- 

^ 

» 

** 

- 

- 

- 

- 

Ameebuiy. 

1 

- 

- 

1 

1 

- 

- 

- 

- 

Amhentf  .... 

- 

- 

2 

8 

- 

- 

- 

4 

- 
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Cases  of  Infective 

Diseases,  etc. 

.  —  Contmued. 

i 

a 

Q 

» 

1 

1 

i 

Em 

i 

• 
CD 

5 

Cerebro-spinal 

Meningitis. 

■ 

1 

"3 
E 

GO 

■ 

1 

1 

• 

1 

Andover,  .... 

- 

27 

2 

1 

- 

- 

- 

- 

» 

ArLincton, 

- 

1 

8 

" 

3 

• 

- 

- 

- 

Ashbumham, 

- 

— 

1 

- 

- 

- 

- 

- 

- 

Aflhby, 

- 

11 

- 

- 

- 

- 

- 

- 

- 

Athol. 

1 

- 

8 

- 

— 

- 

- 

- 

1 

Attleboiough, 

4 

1 

- 

1 

6 

- 

- 

- 

- 

Avon, 

- 

- 

- 

- 

- 

- 

- 

- 

IS 

Ayer. 

A 

- 

^^ 

- 

- 

- 

- 

- 

- 

Barre, 

1 

- 

- 

- 

- 

- 

- 

- 

- 

Bedford,   . 

2 

1 

- 

- 

- 

- 

- 

- 

Belehertown, 

- 

12 

- 

- 

- 

- 

- 

- 

Belmont,  . 

2 

- 

- 

- 

- 

- 

- 

- 

- 

Beverly,    . 

8 

2 

1 

1 

- 

- 

- 

2 

Blaokatone, 

1 

- 

- 

- 

- 

- 

- 

— 

Boston,     . 

806 

284 

166 

41 

246 

1 

- 

24 

101 

Boylaton, 

- 

- 

2 

- 

- 

- 

- 

- 

— 

Braintrae, 

- 

- 

2 

- 

- 

- 

- 

- 

- 

Brockton, 

8 

1 

8 

11 

6 

- 

- 

- 

20 

Brookline, 

6 

8 

2 

2 

4 

- 

- 

- 

- 

Buekland, 

8 

- 

- 

- 

- 

- 

- 

- 

- 

Cambridge, 

87 

24 

22 

4 

17 

- 

- 

11 

& 

Canton.    . 

1 

- 

- 

- 

1 

- 

- 

- 

— 

Carver,     . 

2 

- 

- 

- 

^ 

- 

" 

— 

Chelmsford, 

- 

4 

- 

- 

- 

- 

— 

Chelsea,    . 

9 

13 

15 

2 

8 

- 

- 

- 

» 

Chesterfield,     . 

- 

- 

- 

- 

- 

- 

- 

- 

e 

Chioopee, 

6 

2 

8 

1 

6 

- 

- 

- 

- 

Clinton,    . 

2 

1 

- 

- 

8 

- 

- 

- 

- 

Conoord,  . 

- 

1 

2 

- 

8 

- 

- 

- 

ft 

Dana, 

- 

- 

1 

- 

- 

- 

- 

- 

- 

Danvers,  . 

2 

- 

- 

2 

1 

- 

- 

- 

- 

Dartmouth, 

- 

2 

- 

- 

- 

- 

- 

- 

- 

Dedham,  . 

1 

- 

1 

- 

2 

- 

- 

- 

- 

Deerfield, 

- 

- 

- 

2 

-             - 

- 

- 

- 
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Cases  of  Infective  Diaeatee,  etc.  —  Continued. 


2 
s" 

Measles. 

1 

4» 

1 

i 

5 

Gerebro-spinal 

Meningitis. 

• 

1 

QQ 

• 

1 

6 

f 

Varicella. 

Dighton 

- 

- 

3 

- 

- 

- 

- 

- 

- 

DougUs,  .        .        .        . 

- 

- 

- 

- 

- 

- 

- 

- 

6 

Diaont,    .        .        .        . 

- 

1 

- 

- 

- 

- 

- 

- 

- 

East  Bridgewatar,    . 

- 

- 

- 

- 

0 

- 

- 

- 

- 

• 

East  Longmeadow,  . 

- 

- 

1 

- 

- 

- 

- 

- 

- 

Easthampton,  . 

7 

- 

1 

3 

- 

- 

- 

- 

1 

Egnmont, 

- 

- 

8 

- 

- 

- 

- 

- 

- 

Enring 

1 

8 

1 

- 

- 

- 

- 

- 

- 

Essnr 

1 

- 

- 

- 

- 

- 

- 

- 

- 

Erwvtt,    .... 

4 

- 

7 

1 

1 

- 

- 

- 

1 

FaURivOT.       . 

7 

1 

19 

13 

30 

- 

- 

3 

3 

FHchboxg, 

16 

80 

3 

8 

4 

- 

- 

- 

• 

Foxboioiigh,     . 

- 

- 

3 

- 

- 

- 

- 

- 

Gardmr 

1 

- 

7 

1 

6 

- 

- 

7 

Georgatown*     ... 

- 

31 

- 

- 

- 

- 

- 

- 

- 

Gloiweatar. 

S 

8 

- 

- 

- 

- 

- 

- 

• 

Gtmfton,    .... 

3 

- 

6 

- 

- 

- 

- 

- 

- 

Graat  Bairington,    . 

- 

- 

- 

1 

1 

- 

- 

1 

8 

Gnenfiald. 

- 

1 

8 

- 

- 

- 

- 

- 

- 

Gnnralaiid, 

- 

33 

- 

- 

- 

- 

- 

- 

• 

Hadley 

- 

- 

- 

- 

1 

- 

- 

- 

- 

Hampdan, 

- 

- 

8 

- 

- 

- 

- 

- 

- 

Haidwiek. 

- 

- 

- 

1 

- 

- 

- 

- 

- 

6 

- 

- 

- 

- 

- 

- 

- 

- 

Harwich,  .... 

1 

- 

- 

- 

- 

- 

- 

- 

- 

Hatfiald. 

a 

- 

3 

- 

- 

- 

- 

- 

- 

Haverhill. 

30 

18 

18 

6 

0 

- 

- 

18 

8 

HolbRwk, 

1 

- 

- 

- 

1 

- 

- 

- 

- 

Hdyoka,  .... 

10 

63 

3 

4 

3 

- 

- 

8 

- 

Hopkinton, 

- 

- 

1 

- 

- 

- 

- 

- 

- 

HadacMi,    .... 

- 

- 

1 

- 

1 

- 

- 

- 

1 

Hyde  Park,      . 

4 

3 

10 

- 

8 

- 

- 

- 

1 

Ipcwieh,    .... 

6 

1 

1 

- 

1 

- 

- 

- 

- 

1 

Kxngrton, 

- 

1 

- 

— 

— 

— 

— 

• 

- 

• 
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Cases  of  Infective 

Diseases,  etc. 

—  Continued. 

1 
S 

■ 

1 
1 

1 
1 

m 

5 

•2 

r 

• 

i 

GQ 

• 

•a 

1 

1 

Lancaster, 

- 

- 

3 

1 

- 

- 

- 

- 

- 

Lawienoe. 

13 

43 

18 

4 

16 

- 

- 

1 

S 

Lee»  . 

- 

- 

8 

- 

- 

- 

- 

1 

- 

Leominster, 

16 

2 

2 

- 

- 

- 

- 

- 

7 

Leverott,  . 

- 

- 

2 

_ 

- 

- 

- 

- 

Leodncton, 

- 

2 

1 

- 

- 

- 

- 

- 

- 

LoweU,      . 

19 

126 

8 

13 

16 

- 

- 

- 

1 

Ludlow,    . 

3 

1 

1 

- 

- 

- 

- 

- 

- 

Lunenburg, 

- 

3 

- 

- 

- 

- 

- 

- 

- 

Lynn, 

59 

4 

21 

6 

0 

- 

- 

- 

2 

ICalden,    . 

6 

1 

20 

- 

6 

- 

- 

- 

2 

Mansfield. 

1 

- 

- 

- 

- 

- 

- 

- 

4 

Marblehsad, 

1 

1 

7 

2 

- 

- 

- 

- 

- 

Marlborough, 

3 

- 

1 

- 

1 

- 

- 

- 

- 

Medfield.  . 

- 

1 

- 

- 

- 

- 

- 

- 

- 

Medford,  . 

8 

- 

2 

- 

2 

- 

- 

- 

- 

Melrose,    . 

1 

2 

5 

1 

6 

- 

- 

- 

2 

MerrinuM, 

1 

- 

- 

- 

- 

- 

- 

- 

- 

Methuen,  . 

- 

- 

2 

- 

- 

- 

- 

- 

- 

Middleborough, 

- 

- 

- 

- 

1 

- 

- 

- 

- 

Milford.     . 

2 

- 

2 

1 

- 

- 

- 

- 

- 

Milton, 

1 

11 

11 

- 

- 

- 

- 

7 

Monson,    . 

- 

- 

- 

1 

- 

- 

- 

- 

- 

Nantucket, 

- 

- 

21 

- 

- 

- 

- 

- 

Natick,     . 

- 

- 

2 

- 

- 

- 

- 

- 

- 

Needham, 

- 

- 

1 

- 

- 

- 

- 

- 

New  Bedford, 

7 

36 

36 

7 

17 

- 

- 

2 

2 

Newburyport, 

3 

- 

- 

- 

- 

- 

- 

1 

Newton,    . 

12 

1 

12 

- 

- 

- 

S 

North  Adams, 

- 

- 

1 

- 

- 

- 

- 

- 

North  Andover, 

2 

2 

1 

- 

- 

- 

- 

- 

North  Attleborough 

— 

- 

1 

- 

- 

- 

1 

- 

Northampton, 

2 

1 

2 

- 

- 

- 

6 

Northborough, 

1 

1 

2 

— 

— 

— 

- 

- 
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Cases  of  Infective 

Diaeaaea,  etc. 

—  Continued. 

I 

^ 

1 

i 

1 

• 

•I 

11 

1* 

1 

OQ 

i 

4 

> 

Northbridge,    . 

- 

- 

7 

- 

- 

- 

- 

- 

- 

Norwell,    . 

- 

- 

- 

3 

- 

- 

- 

- 

Norwood, 

6 

1 

1 

8 

1 

- 

- 

- 

1 

Oxford.     . 

- 

- 

3 

- 

- 

- 

- 

Pftlmer,     . 

4 

8 

- 

- 

- 

- 

- 

1 

Peabody,  . 

3 

- 

- 

1 

1 

- 

- 

- 

Pembroke. 

1 

- 

- 

- 

- 

- 

- 

- 

PitteSeld, 

13 

2 

1 

4 

1 

- 

- 

- 

^ 

Plainville, 

- 

1 

- 

- 

- 

- 

- 

- 

" 

Plymouth, 

12 

- 

- 

- 

- 

- 

- 

- 

' 

Provuoetowii,  . 

8 

- 

- 

- 

3 

- 

- 

- 

Quinoy,     . 

2 

40 

5 

1 

6 

- 

- 

- 

1 

Reboboth. 

- 

- 

1 

- 

- 

- 

- 

- 

Revere.     . 

2 

- 

4 

- 

- 

- 

- 

- 

" 

Rockland, 

- 

2 

- 

1 

1 

- 

- 

- 

■ 

Rockport, 

- 

- 

- 

- 

- 

- 

- 

- 

2 

Rutland,  . 

- 

- 

- 

- 

82 

- 

- 

- 

" 

Salem, 

2 

1 

9 

- 

4 

- 

- 

- 

2 

Salisbury, 

- 

- 

- 

- 

1 

- 

- 

- 

^ 

Saugua,     . 

8 

- 

2 

- 

- 

- 

- 

- 

" 

Seituate.  . 

1 

- 

- 

- 

- 

- 

■* 

Somenrille, 

21 

8 

33 

8 

9 

2 

- 

- 

4 

South  Hadley. 

- 

- 

1 

- 

- 

- 

- 

- 

** 

Southampton, 

1 

- 

- 

- 

- 

- 

- 

- 

^ 

Sottthbridge, 

2 

43 

4 

2 

- 

- 

- 

- 

1 

Spencer,    . 

- 

- 

3 

- 

- 

- 

- 

- 

- 

Springfield, 

33 

9 

15 

4 

3 

- 

- 

1 

2 

Sterling,    . 

- 

- 

- 

1 

- 

- 

- 

- 

- 

Stoneham, 

2 

3 

- 

- 

- 

- 

- 

- 

- 

Stoughton, 

4 

- 

- 

1 

2 

- 

- 

2 

2 

Sturbridge, 

- 

2 

- 

- 

- 

- 

- 

- 

- 

Sudbury,  . 

- 

1 

- 

- 

- 

- 

- 

- 

- 

Sutton,     . 

- 

- 

1 

2 

- 

- 

- 

- 

- 

Swampooott, 

1 

- 

2 

- 

- 

- 

- 

— 

5 
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Cases  of  Infective  Diseases,  etc.  —  Concluded. 


s 

S 

• 

& 

1 

■ 

1 
3 

5 

Cerebro-spinal 

Meningitis. 

• 

1 

A 

1 

• 

6 
9 

1 

• 

I 
1 

Taunton,  .... 

8 

8 

4 

8 

2 

- 

- 

- 

3 

Topsfield, 

- 

- 

- 

1 

- 

- 

- 

- 

- 

Townaend, 

- 

1 

- 

- 

- 

- 

- 

- 

- 

Uzbridge, 

- 

- 

8 

- 

- 

- 

- 

- 

- 

Walcefield. 

S 

- 

- 

- 

- 

- 

- 

- 

- 

Waltbam, 

20 

- 

4 

4 

3 

- 

- 

- 

U 

Ware, 

6 

28 

- 

- 

1 

- 

- 

- 

•• 

Waieham, 

- 

- 

- 

- 

1 

- 

- 

- 

- 

Warren,     . 

- 

- 

1 

- 

- 

- 

- 

2 

- 

Watertown, 

8 

8 

1 

1 

2 

- 

- 

- 

- 

Wayland.  . 

- 

- 

1 

- 

- 

- 

- 

- 

- 

Webster,    . 

- 

1 

- 

- 

8 

- 

- 

- 

- 

Weilesley, 

3 

— 

6 

- 

1 

- 

- 

- 

1 

West  Springfiel< 

i.      . 

3 

- 

2 

- 

- 

- 

- 

- 

- 

Westfield, 

3 

1 

2 

1 

3 

- 

- 

- 

- 

Westlord,  . 

- 

- 

- 

- 

1 

- 

- 

- 

1 

Westminster,     . 

- 

- 

- 

1 

- 

- 

- 

- 

- 

Westport, 

- 

1 

- 

- 

- 

- 

- 

- 

Weymoutli, 

6 

- 

8 

1 

- 

- 

- 

I 

Whately, 

- 

- 

- 

1 

- 

- 

- 

- 

- 

Whitman. 

- 

- 

7 

- 

1 

- 

- 

- 

I 

Wilbraham, 

- 

- 

3 

2 

- 

- 

- 

- 

- 

Wiliiamaburg,  . 

- 

- 

4 

- 

- 

- 

- 

- 

- 

Winohendon,     . 

- 

- 

- 

1 

- 

- 

7 

- 

- 

Winchester, 

- 

- 

1 

- 

- 

- 

- 

- 

8 

Winthrop, 

3 

6 

3 

- 

- 

- 

- 

- 

18 

Wobum,    . 

8 

- 

1 

2 

1 

- 

- 

- 

- 

Worcester, 

46 

11 

16 

7 

31 

- 

— 

7 

8 

Totals, 

876 

1,026 

660 

105 

618 

8 

7 

81 

287 
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Anterior  poliomyelitis  occurred  in  the  following  places:  — 

Adams, 1 

Arlington, 1 

Fall  River, 1 

Hudson, 1 

Maiden, 2 

Winthrop, 1 

Worcester, 1 

8 

Erysipelas  occurred  in  the  following  places:  — 

Palmer,         . 1 

SomerviUe, 1 

2 

» 

Leprosy  occurred  in  the  following  place :  — 

New  Bedford, 1 

Mumps  occurred  in  the  following  places :  — 

Everett, 5 

Fall  River, 1 

SomerviUe, 1 

7 
Ophthalmia  neonatorum  occurred  in  the  following  places :  — 

Brockton, 1 

Maiden, 2 

Quincy, 1 

4 
Tetanus  occurred  in  the  following  place :  — 

Boston, 1 

Trachoma  occurred  in  the  following  place :  — 

Haverhill, 3 

Trichinosis  occurred  in  the  following  place :  — 

Webster, 1 
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Tuberculosis  other  than  phthisis  occurred  in  the  following  places :  — 

New  Bedford, 1 

Salem, 1 

Worcester, 2 


A  supply  of  postal  cards  for  the  purpose  of  reporting  infectious  dis- 
eases to  the  State  Board  of  Health,  as  required  by  statute,  will  be  for- 
warded to  any  local  board  of  health  on  application  to  the  secretary  of 
the  State  Board,  Boom  145,  State  House,  Boston. 

IV. 

Official  Betubns  of  Deaths  in  Cities  and  Labqe  Towns  (Bsvised 

Laws,  Chapter  75,  Section  12). 

1908. 

In  the  following  summary,  the  statistics  of  deaths  required  by  chapter 
75,  section  12,  of  the  Revised  Laws,  are  presented.  These  statistics  are 
returned  to  the  Board  from  each  city  and  town  which  has,  "according 
to  the  latest  census,  more  than  five  thousand  inhabitants.^' 

The  cities  and  towns  which  have  contributed  these  returns  for  the 
year  1908  comprise  the  same  list  as  that  of  1907.  This  list  embraces 
all  of  the  33  cities  and  the  towns  having  more  than  5,000  inhabitants  in 
each. 

Hingham  and  Williamstown  have  again  made  returns,  although  their 
populations  fell  below  5,000  in  1905. 

The  list  for  the  year  1908  includes  100  cities  and  towns.  The  total 
estimated  population  of  this  group  of  cities  and  towns  in  1908,  based 
upon  the  rate  of  growth  between  the  two  census  years  1900  and  1905, 
was  2,715,592,  or  about  87  per  cent,  of  the  estimated  total  population  of 
the  State. 

The  whole  number  of  registered  deaths  in  these  cities  and  towns  in 
1908  was  44,537,  and  the  death-rate,  as  calculated  from  the  foregoing 
estimated  population,  was  16.40  per  1,000  of  the  living  population,  that 
of  the  previous  year  having  been  17.46  per  1,000,  and  that  of  1906, 
16.61  per  1,000. 

The  death-rate  for  the  year  1908  was  lower  than  that  of  1907,  and 
considerably  lower  than  the  mean  annual  death-rate  of  the  State  for  the 
fifiy  years  ended  Dec.  31,  1900,  which  was  19.22  per  1,000. 

Sexes. —  The  number  of  deaths  of  males  was  23,080,  or  51.83  per 
cent,  of  the  whole  number  of  deaths  whose  sex  was  known;  and  the 
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deaths  of  females  were  21,451,  or  48.17  per  cent.     There  were  6  in 
which  the  sex  was  not  stated  in  the  returns. 
Ages.  —  The  deaths  by  four  groups  of  ages  were  as  follows :  — 


Deaths,  IMN. 

Pbbcbmtagis  of  All  Dbatbb. 

AOBS. 

lOM. 

HOT. 

Under  1  year 

10,202 

22.02 

21.55 

1  to  20  yeert 

«.£08 

14.02 

13.32 

SO  to  80  yean, 

0.900 

22.20 

24.34 

Uukdover. 

17.804 

40.20 

40.70 

Infant  Mortality.  —  The  deaths  of  infants  under  one  year  old  were 
10,202,  or  22.92  per  cent,  of  the  total  mortality,  as  compared  with  21.55 
per  cent,  in  1907.  In  the  year  1900  the  rate  was  23;  that  of  the  five 
years  1904-08,  respectively,  constituted  21.34,  21.27,  22.06,  21.55  and 
22.92  per  cent,  of  the  total  mortality. 

The  deaths  of  children  under  five  years  old  were  14,066,  or  31.6  per 
cent,  of  the  total  mortality,  as  compared  with  28.7  per  cent,  for  the 
same  age  in  1907. 

All  of  the  percentages  in  the  foregoing  table  were  estimated  upon  the 
number  of  deaths  of  those  whose  ages  were  stated  in  the  returns.  The 
total  number  of  deaths  in  which  the  age  was  not  specified  was  24;  in 
1907  it  was  28. 

StiHriirths,  —  The  number  of  still-births  was  3,024,  and  when  com- 
pared with  the  total  mortality  (still-births  included),  this  was  6.4 
per  cent,  of  the  total  deaths  and  still-births  combined.  In  1907  the 
percentage  was  6.3. 

Months  and  Quarters.  —  The  number  of  deaths  in  each  quarter  of 
the  year  is  shown  in  the  following  table :  — 


Deaths.  1908. 


First  qaartar. 
Second  quarter. 
Third  quarter. 
Fourth  quarter. 
Total.     . 


12.471 
10.088 
11.070 
10.207 


44.535 


pBncBKrAQBa. 


28.00 
24.00 
24.88 
23.12 


100.00 


20.44 
23.55 
25.72 
24.20 


100.00 


These  percentages  differ  but  little  from  the  mean  of  several  years, 
which  usually  shows  the  highest  mortality  in  the  third  quarter  of  the 
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year.  As  in  1899,  1901,  1903,  1904  and  1907,  the  highest  mortality 
was  in  the  first  quarter. 

During  the  forty-year  period  (1856-95)  the  mortality  was  generally 
above  the  mean  in  the  third  quarters  of  the  years  and  below  it  in  the 
other  three  quarters. 

The  intensity  of  the  seasonal  death-rate  is  more  accurately  shown  in 
the  following  table,  the  method  employed  being  explained  on  page  697 
in  Section  III.  of  these  summaries,  relating  to  disease  notification.  By 
this  method  the  errors  which  are  due  to  differences  in  the  length  of  the 
months  are  eliminated. 


Months. 


Deaths  in 
Each  Month. 


Mean 

Daily  Deaths 

per  Month, 

laoe. 


January,   . 

February, 

March, 

April, 

May, 

June, 

July.         .        . 

August,     . 

September, 

October,    . 

November, 

December, 

Annual  mean, 


4,372 
3.991 
4.108 
3.945 
3,715 
3,028 
3,644 
3,925 
3,510 
3,426 
3,189 
3,683 


141.0 
137.6 
132.5 
131.5 
116.6 
100.9 
117.5 
126.6 
117.0 
110.5 
106.3 
118.8 


Cbmtbsxual  Ratio. 


121.7 


115.9 

113.1 

108.9 

106.1 

95.8 

82.9 

96.5 

104.0 

96.1 

90.8 

87.3 

97.6 


100.0 


107.4 

108.1 

106.3 

118.5 

91.7 

89.0 

91.0 

114.4 

100.9 

91.6 

86.3 

111.0 


100.0 


The  figures  in  the  foregoing  table  indicate  a  departure  in  excess  of 
the  mean  death-rate  in  January,  February,  March,  April  and  August, 
while  that  of  the  remaining  months  was  below  the  mean. 

The  mean  maximum  departure  from  the  death-rate  for  each  month 
for  the  period  of  twenty  years,  1856-75,  was  32.9  per  cent,  in  August, 
and  the  twenty-year  period  1876-95  it  was  20  per  cent,  in  August,  while 
that  of  August,  1908,  was  4  per  cent,  and  those  of  January,  February, 
March  and  April,  1908,  were,  respectively,  15.9,  13.1,  8.9  and  8.1  per 
cent. 

In  the  two  years  having  the  highest  death-rates  in  Massachusetts  in 
the  past  half-century  or  more  (1849  and  1872)  the  maximum  departures 
from  the  yearly  means  were,  respectively,  83.4  per  cent,  in  August,  1849, 
and  40  per  cent,  in  August,  1872.  That  of  January,  1890,  the  month  in 
which  the  epidemic  of  influenza  was  at  its  maximum,  was  43.4  per  cent. 
above  the  mean. 
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The  figures  for  1908,  when  compared  with  those  of  earlier  years  in  the 
past  half-century,  show  a  much  greater  uniformity  in  the  seasonal 
mortality,  since  serious  epidemics  have  not  prevailed  in  the  State  either 
in  the  past  year  or  in  any  of  the  years  of  the  past  decade. 

Death-rates  of  Cities  and  Large  Towns,  —  In  Table  II.,  last  column, 
the  death-rates  of  cities  and  towns  having  over  5,000  inhabitants  are 
given.  These  death-rates  are  obtained  by  comparing  the  deaths  in  each 
city  and  town  with  the  estimated  population.  They  vary  from  a  mini- 
mum of  8.5  in  Wellesley  to  22.2  per  1,000  in  Fall  River. 

The  following  cities  and  towns  had  death-rates  above  19  per  1,000  in 
1908:  Pall  River,  22.2;  Blackstone,  20.4;  Lowell,  20.4;  Xewburyport, 
20.3;  Middleborough,  19.7;  Stoughton,  19.5;  Natick,  19.3;  Hingham, 
19.3;  Salem,  19.2;  New  Bedford,  19.1. 

Of  the  foregoing,  Fall  River,  Hingham,  Lowell,  Middleborough,  Black- 
stone  and  New  Bedford  had  death-rates  above  19  per  1,000  in  1907. 

The  following  cities  and  towns  had  death-rates  less  than  12  per  1,000 
in  1908:  Maynard,  11.9;  Brookline,  11.7;  Greenfield,  11.5;  Brockton, 
11.4;  Hyde  Park,  11.4;  Chelsea,  11.3;  Waltham,  11.2;  Medford,  11.1; 
Newton,  11.0;  Norwood,  11.0;  Orange,  11.0;  Hudson,  10.6;  Concord, 
10.3;  Watertown,  10.3;  Winchester,  9.1;  Wellesley,  8.5;  of  these.  Brook- 
line,  Concord,  Hyde  Park,  Wellesley  and  Winchester  also  had  death- 
rates  below  12  per  1,000  in  1907. 

The  following  table  presents  the  mean  death-rates  of  cities  over  25,000 
population  for  the  seven  census  years  1870,  1875,  1880,  1885,  1890,  1895 
and  1900,  together  with  the  death-rates  for  the  years  1905  and  1908 :  — 


DeathrTotes  of  Certain  Cities  having  a  Population  of  More  than  t5flOO,  Mean 
Death-rates  of  the  Seven  Census  Years  1870, 1875, 1880, 1886, 1890, 1895, 1900, 
and  for  1905  and  1908. 


Mean 

Mean 

Death-rates. 
1870.  1875. 
1880.  1885. 
1890. 1806, 

Death- 
rate, 
1905. 

Death- 
rate, 
1908. 

Death-rates. 
1870, 1875, 
1880.  1885, 
1890.  1895. 

Death- 
rate. 
1906. 

Death- 
rate, 
1908. 

and  1900. 

and  1900. 

Boston, 

23.3 

18.6 

19.  n 

Brockton,    . 

15.3 

12.7 

11.4 

WoroestoTt    • 

19.6 

17.4 

17.3 » 

Haverhill,    . 

17.2 

15.5 

16.2 

Fall  River.  . 

22.8 

20.2 

22.2 

Salem, 

21.4 

19.5 

19.2 

Lowell. 

21.8 

20.0 

20.4 

Chelsea, 

19.7 

18.4 

14.6  > 

Cambridge, . 

19.0 

16.6 

16.8 

Maiden, 

16.4 

13.3 

13.8 

Lsmii,  . 

17.4 

16.2 

14  3 

Newton, 

14.3 

13.1 

11.0 

Lawrence,    . 

21.7 

19.6 

16.9 

FitchburKi  • 

16.4 

13.1 

14.8 

New  Bedford,      . 

20.7 

17.2 

19.1 

Taunton. 

19.7 

21.8 

21.4^ 

Sprinsfield. . 

19.0 

15.2 

15.0 

Gloucester,  . 

20.6 

14.8 

13.0 

Somerrille,  . 

17.1 

14.0 

12.2 

Quincy. 
Waltham,     . 

17.1 

13.1 

12.2 

Holyoke, 

22.2 

16.3 

17.4 

15.0 

13.7 

11.2 

^  These  figures  for  Boston,  Chelsea,  Worcester  and  Taunton  include  all  deaths.  By  exclusion  of  deaths 
of  non-residents  in  Boston  and  deaths  in  public  and  private  institutions  in  the  other  3  cities,  the  death- 
rates  would  be  reduced  to  11.3  in  Chelsea,  17.1  in  Boston,  17.4  in  Taunton  and  16.2  in  Worcester. 
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Causes  of  Death,  —  In  Table  III.  the  mortality  of  the  cities  and  towns 
embraced  in  this  summary  is  presented  in  absolute  figures,  classified  ac- 
cording to  the  principal  causes  of  death.  The  same  figures  are  again 
presented  in  relative  terms  in  Table  IV.,  for  the  whole  group  of  cities 
and  towns  combined.  Two  sets  of  figures  are  given  in  Table  IV.,  in  one 
of  which  the  mortality  from  each  principal  cause  of  death  is  compared 
with  the  estimated  population  of  the  group  for  1908,  as  well  as  for  each 
of  the  last  five  years,  and  in  the  other  with  the  total  mortality  of  the 
group  of  cities  and  towns. 

By  this  it  appears  that  the  general  death-rate  from  all  causes,  as  shown 
in  the  lower  line  at  the  left  of  the  table,  164.00  per  10,000  living,  or,  as 
usually  stated,  16.40  per  1,000,  was  lower  than  that  of  any  year  since 
1904,  when  the  rate  was  15.46.  In  the  years  1907,  1906  and  1905  it 
was  17.46,  16.61  and  16.77  respectively.  The  population  comprised  in 
these  returns  constitutes  about  87  per  cent,  of  that  of  the  whole  State. 

The  decline  in  the  general  death-rate  during  the  year  1908  is  chiefly 
due  to  a  considerable  decrease  in  the  relative  number  of  deaths  from  in- 
fectious diseases,  more  especially  from  those  which  are  usually  considered 
preventable. 

The  death-rate  from  each  of  the  following  causes  was  less  than  that  of 
1907:  consumption,  diphtheria  and  croup,  cerebro-spinal  meningitis, 
erysipelas,  puerperal  fever,  influenza,  malarial  fever,  diarrhoea  and  chol- 
era morbus,  pneumonia,  bronchitis,  diseases  of  the  heart,  diseases  of  the 
brain  and  spinal  cord,  diseases  of  the  kidneys  and  accident.  That  of 
consumption,  cerebro-spinal  meningitis,  erysipelas,  malarial  fever, 
diarrhoea  and  cholera  morbus  and  bronchitis  was  also  less  than  the  death- 
rates  from  the  same  causes  in  any  of  the  last  five  years. 

The  following  table,  first  published  in  the  report  of  1899,  presents  the 
combined  death-rate  from  eight  of  the  principal  infectious  diseases,  and 
shows  that  this  combined  death-rate  in  1908  was  somewhat  higher  than 
that  of  the  four  preceding  years.  The  lowest  rate  previous  to  1904  was 
30.7  in  1903. 

The  diseases  referred  to  are  consumption,  measles,  scarlet  fever,  diph- 
theria, whooping  cough,  typhoid  fever,  puerperal  fever  and  cholera  in- 
fantum. 

The  combined  death-rate  per  10,000  of  the  population  from  these  eight 
causes  for  the  fourteen  years  (1895-1908)  in  the  cities  and  towns  in- 
cluded in  this  report  (about  six-sevenths  of  the  total  population  of  the 
State)  was  as  follows:  — 
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Combined  Deathrrate  from  Eight  Principal  Infective  Diseases, 


Ck>mbiiied 

Death-rate  per. 

10.000. 


1885, 
1896. 
1897. 
1896. 
1899» 
1900. 
1901. 


46.4 
46.8 
39.7 
36.3 
36.2 
40.7 
33.5 


Ybar. 


1902. 
1903. 
1904, 
1905. 
1906. 
1907. 
1908. 


Ck>mbined 

Death-rate  per 

10,000. 


30.9 
80.7 
27.0 
28.0 
27.9 
27.8 
28.5 


The  death-rate  from  consumption  was  lower  in  1908  than  in  any  year 
of  record,  being  13.49,  as  against  15.60  in  1907,  16.11  in  1906,  16.01  in 
1905,  16.05  in  1904,  15.66  in  1903  and  16.38  in  1902. 

The  seasonal  table  which  appeared  in  the  earlier  reports,  presenting 
the  deaths  by  months  for  each  city  and  town  and  for  the  whole  State,  is 
omitted  in  the  present  report,  since  the  details  presented  in  this  table 
are  not  of  essential  value.  Its  chief  value  consisted  in  the  column  of 
total  figures  for  the  State,  which  is  retained  essentially  in  the  table  on 
page  721. 

The  table  of  percentages  of  total  mortality  shown  in  Table  IV.  acts 
in  a  measure  as  a  check  or  control  in  case  of  erroneous  estimates  of 
population. 

The  changes  in  the  death-rate  from  consumption,  typhoid  fever  and 
puerperal  fever  (see  child-birth  in  report  of  1896,  page  804)  were  quite 
fully  treated  in  the  report  of  1896.  To  these  may  be  added  the  later 
comments  on  the  changes  in  the  death-rate  from  diphtheria,  which  ap- 
pear in  the  figures  of  the  past  fourteen  years. 

The  following  preventable  causes  of  death,  consumption,  measles,  scar- 
let fever,  diphtheria,  whooping  cough,  typhoid  fever,  puerperal  fever 
and  cholera  infantum,  together  constituted  27.2  per  cent,  of  the  total 
mortality  in  1894,  but  had  fallen  off  to  24.2,  24.2,  21.9,  21.1,  20.4,  22.3, 
19.9,  19,  19,  17.6,  16.7,  16.8,  15.9  and  17.4  in  the  fourteen  succeeding 
years;  while  the  principal  acute  lung  diseases,  diseases  of  the  heart, 
brain,  kidneys,  cancer,  suicide  and  accident  had  increased  from  35.7  per 
cent,  of  the  total  mortality  to  36.9,  36.9,  38.5,  39.2,  40.2,  38.6,  40.1, 
42.7,  43,  45.7,  46.6,  46.6,  46.3  and  46.7  in  the  same  years. 

These  all  combined  constituted  the  greater  part  of  the  total  mortality 
in  each  of  the  fifteen  years  1894-1908,  and  of  the  diseases  specified  in 
the  table  entitled  the  "  Balance  of  Mortality,'*  in  the  annual  report  of 
1896,  page  812. 
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Table  I. 
Popvlation  of  Cities  and  Large  Towns  estimated  for  1908. 


RmPOBTtSQ  CiTIBS  AND  T0WN8. 

Estimated 
Population  for 

laoe. 

Rbpobtinq  Citibs  akd  Towmb. 

Estimated 

Population  for 

1908. 

Abinston, 

5,435 

Hudson, 

6,676 

Adama, 

13,375 

Hyde  Park,  . 

15.327 

Amesbury,    . 

8,840 

Ipewich, 

5,532 

Amhent, 

5,484 

Lawrence, 

78.000 

Andover, 

6,632 

Leominster,  . 

15,578 

Arlington.     . 

10,307 

Lowell, . 

96,380 

AthoU   . 

7,278 

Lynn,    . 

• 

82.661 

Attleborough, 

13,600 

Maiden, 

40,929 

Beverly, 

16.088 

Marblehead, 

7,209 

Blackfltone,  . 

5.825 

Marlborough, 

14,359 

Boston, 

617,062 

Masmard, 

6,813 

Braintree,     . 

7.416 

Medford, 

20,605 

Bridcewater. 

7,321 

Melrose, 

15.160 

Brockton, 

58,131 

Methuen, 

9,375 

Brookline,     . 

25.825 

Middleborough,    . 

6.888 

Cambridge.  . 

100.922 

MUford, 

12,565 

Chelsea, 

39,363 

Milton, 

7.339 

Chioopee, 

20.831 

Montague,     . 

7.534 

Clinton, 

13.105 

Natick, 

9.681 

Concord, 

5,421 

New  Bedford, 

82.580 

Danven, 

9,375 

Newburyport, 

14.794 

Dedham, 

7.963 

Newton, 

38,919 

Easthampton, 

7,531 

North  Adams, 

22.150 

Everett, 

32,415 

Northampton, 

20,789 

Fall  River,    . 

106.305 

North  Attleborough, 

8,258 

Fitchburs,    . 

33.948 

Northbridge, 

7,619 

Framiogham. 

11.698 

Norwood, 

7,481 

Franklin, 

5.379 

Orange, 

5,614 

Gardner, 

12.794 

Palmer, 

7.755 

Glouoeeter.   . 

26.011 

Peabody, 

14.144 

Grafton, 

5.160 

Pittafield, 

27.168 

Great  Bairington, 

6.329 

Plymouth, 

12.149 

Greenfield,    . 

9.894 

Quiney, 

30,924 

Haverhill,     . 

38.228 

Reading, 

6.111 

Hingham,     . 

4.819 

Revere, 

14.248 

Holyoke, 

52,652 

Rockland, 

636S 
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■ 

Table  I.  - 

-  Condvded. 

RXPOKHNO  CiTXaS  AMD  TOWNB. 

Estimated 
Population  for 

laoe. 

Rkpobtinq  Cxtiss  and  Towns. 

Estimated 

Population  for 

1906. 

Salem 

38,666 

Webster. 

10.825 

SauKus* 

6.066 

Wellealey.      . 

6.868 

SomenriUe.    . 

74.296 

Westborough, 

5.378 

Southbridce, 

11.680 

• 

Westfield.      . 

14.457 

South  Hadky, 

6.372 

West  Springfield,  . 

8.608 

Spencer, 

7.121 

Wesrmouth,  . 

11.744 

Sprincfidd,  . 

81.426 

6,740 

Stoneham,    . 

6.413 

4.426 

Stoufhton,    . 

6.268 

Winchendon, 

6.491 

Swampaoott, 

6.408 

Winchester,  . 

8,839 

Taunfeon, 

30.967 

Winthrop, 

7.619 

Wakefield.     . 

10.903 

Wobum, 

14,492 

Waltham.      . 

* 

28.120 
8.792 

Worcester,     . 
Total,      . 

134.341 

Wave,    . 

2.715,692 

Watertown.  . 

■ 

12,306 

The  death-rate  of  Amesbury,  Andover,  Clinton,  Concord,  Gloucester, 
Hingham,  Marblehead,  Middleborough,  North  Adams,  Palmer,  Spencer, 
Taunton,  Westborough  and  Williamstown  was  based  on  the  population 
of  1905,  these  cities  and  towns  having  slightly  decreased  in  population 
in  the  five  years  which  elapsed  between  the  census  of  1900  and  that  of 
1905. 

On  account  of  the  fire  in  Chelsea,  in  April,  1908,  the  population  is 
estimated  by  the  city  clerk  to  have  fallen  off  about  6,000.  This  amount, 
however,  has  not  been  deducted  from  the  total  estimated  population  of 
this  table,  as  most  of  these  6,000  people  moved  into  the  neighboring 
cities  and  towns.  In  estimating  the  death-rate  for  Chelsea,  in  1908  the 
figure  as  given  in  this  table,  39,363,  less  6,000,  or  33,363,  was  used. 

While  Lowell  had  fallen  ofE  between  the  two  census  years,  it  has,  since 
1905,  made  a  gain  by  the  annexation  of  a  part  of  the  town  of  Tewks- 
bury,  and  this  increase  is  included  in  the  population  given  above. 


728 


STATE  BOARD  OF  HEALTH. 


[Pub.  Doc. 


i 

.S 
o 


I 

■S 

I 


»Q 


i 

i 


V 


1 
I 

a, 
1 

<5 


^ 


•000*1  xod  o^wH 


•iL«koa3[n/]^  eSy 


•0|J»AO 


'08-«t 


M-m 


••9-Of 


'«-« 


•«t-fT 


••T-S 


•J-t 


•»-« 


'«-« 


•«-T 


'I  japon  sq^TOQ 


•Bq^Jiq-nilS 


■cuioa3[aQ  xag 


*8e[«mej 


•«»i«w 


•Bq)«»Q  [»»ox 


£?     S     ^ 

f»       CO      •-« 


S    S    S    8    9 


S3    9 


8    S    S 


■       iie«iii|,M||,-iiiil 


^    ^    Jh    S    S    Sh 


00 


g   S   ::;   S   S   S   5 


!5S8S5S2Sa38SSSe 


8    3 


2(SSSSSSS9 


S    *^    •^    S    3    8    S 


2S«»«»2S:S«<»^S*S5ga 


^•      to     CO     o      vH 


«P       »«       lO 


«       CO 


8    S9    S    8 


00     ^     00     r-     e«     t«> 


sssfs^Sgg 


ro 


CO       0»       C«       CO 


8 


s 


lO     o     to 


s 


I        04       CO         i        «-•       M 


1^        «-4       M 


9 


2     '    »    •- 


ioiot-ieoeoTOeo^eoioe«e« 


IC4I  I  IMI  |M^C^|iM<«iM« 


e«     CO     04       I 


M        ^4        C4        «-4        1-1 


3 


M         I        «P       «H       0»       t^ 


C4^«-i       to«Meoe«eoc« 


§  -  «  3    '    a  a 


o«a»co*4e«io<Dc«ioe<^«pe«9       i      <^^ 


S    3    ^ 


lo     a» 


S    S3    S3    S 


04 


^        ^       CO        CO        w        QO 


t«- 

*4 

^ 

^ 

•o 

Ok 

eo 

i-« 

^ 

§ 

^ 

1 

8 

S 

8  a 

1 

1 

1 

1 

1 

1 

■ 

1 

1 

1 

1 

1 

1 

1 

1 

1    1 

9 

s 

8 

8 

9 

f: 

9 

8 

s 

8 

8 

g 

8 

§  s 

t* 

8 

S 

:$ 

9 

8 

g 

8 

Vi4 

3 

s 

8 

9 

s 

§  g 

So 

S3 

S 

3 

9 

8 

1^4 

*4 

04 

s 

§ 

•<4 

3 

15 

• 
■ 
• 

« 

• 

■ 
• 

• 

• 
• 

■ 
• 

• 
• 

• 
• 
• 

• 
• 

• 
• 

• 
• 
• 

• 
• 

• 
■ 
• 

• 
• 
• 

•  • 

•  • 

•  o 

« 

? 


fl-. 


filiii^lti|l|lifi 

ll|allll|j|il§§§l 


No.  34.] 


DISEASE  AND  MORTALITY. 


729 


s 

■ 
V4 

3 

• 

v4 

9 

* 

a 

oo 

si 

• 

&5 

• 

2 

8 

• 

8 

• 
CO 

^4 

• 

00 

8 

• 

s 

■ 

1- 

« 

8 

«-4 

9 

3 

9 

■ 

8 

■ 

1^ 

8 

• 

1 

1 

1 

1 

1 

1 

1 

VH 

1 

«-4 

1 

1 

^•i 

1 

1 

1 

1 

1 

1 

1 

1 

1 

^^ 

i 

«H 

s 

o» 

s 

e« 

S 

s; 

s 

8 

00 

00 

S3 

t* 

CO 

2 

8 

00 

8 

«* 

00 

s 

04 

s 

Si 

•o 

8 

» 

«-4 

s 

8 

^ 

s; 

a 

s 

s 

8 

8 

S 

8 

to 

3 

8 

s 

3 

•o 

«-4 

iM 

s 

s 

9 

n 

9 

8 

2 

1^ 

fc 

a 

8 

12 

^4 

94 

Ok 

8 

8 

s 

-S 

s; 

*« 

r* 

9 

s 

9 

•^ 

s 

9 

00 

iO 

00 

3 

• 

8 

« 

1^4 

00 

S 

04 

•^ 

oo 

s 

• 

»>4 

s 

S 

2 

•o 

2 

8 

00 

<D 

eo 

9 

CO 

8 

r* 

t^ 

* 

8 

2 

a 

C9 

wm 

o 

« 

«o 

^ 

s 

S 

• 

«* 

^4 

8 

00 

•O 

1^ 

9 

00 

S 

^ 

e« 

8 

VH 
VH 

H» 

«9 

^ 

u> 

• 

CO 

s 

s 

s; 

V4 

^ 

2 

S« 

e« 

eo 

•^ 
^ 

eo 

8 

eo 

OO 

w« 

3 

CO 

»* 

* 

'^ 

»^ 

^ 

• 

to 

s 

2 

2 

m 

M 

<D 

wt 

1 

"* 

CO 

^^ 

04 

^^ 

04 

c« 

3 

le 

M 

• 

1 

«-4 

1 

e 

e 

oo 

^4 

e« 

C« 

^ 

^ 

«H 

*^ 

o 

1 

04 

o« 

•^ 

1 

8 

04 

2 

eo 

m 

lO 

e« 

2 

2( 

2 

«o 

*>4 

CO 

1 

e« 

•^ 

^H 

«-4 

04 

2C 

1^ 

^ 

1^ 

CO 

^ 

•O 

CO 

1 

«-4 

1 

• 

3 

• 

1 

1 

1 

*^ 

1 

1 

1 

CO 

1 

o 

1 

CO 

1 

1 

*e 

eo 

1 

^H 

w* 

• 

8 

•o 

«-4 

1 

e« 

•O 

eo 

t^ 

1 

•o 

e< 

s 

^H 

CO 

^^ 

8 

C4 

>e 

e« 

1 

«^ 

1 

^ 

S 

to 

V4 

9^ 

eo 

•O 

e« 

04 

^4 

<D 

1 

2 

1 

•o 

1 

t- 

^ 

St 

• 

to 

•^ 

«^ 

wt 

S 

ss 

Vi4 

CO 

e% 

t«- 

a 

'^ 

eo 

• 

«-l 

eo 

8 

CO 

^^ 

eo 

R 

• 

S 

s 

^ 

n 

a 

9 

8 

§ 

9 

vi4 

Ok 

S 

3 

8 

«« 
VH 

§ 

» 

CO 

eo 

*» 

8 

S 

§ 

s 

^ 

•>* 

*e 

<D 

3 

§ 

5 

S 

lO 

^ 

8 

^ 

CO 

00 

3 

e« 

a 

a» 

00 

00 

8 

v4 
04 

I   t   I   I   I   I   I   I   I   I   I   I   I   I   I   I   I   I   I 


I   I   I   I 


g8»888g|g3988;;9Sg9|839g8 
S:83883aa388§g39Sg8{:8393S9 


S8*S35i|§SBSi«as|asKRsss 


•  • 


•  • 


i  it  i 
1 1  §  I 

6  o  6  Q 


a 

a 

o, 


I 


a 

M 


e  • 


•  • 


4  -^  i  3 


I 


s 


8 


.9    5    (^    •fl 


I  g  ^  I  ^  I  i  g  (3  ^-  8  1 


•81 

9 


^    I 


i  < 

"2  § 

no   ■ 
9  J 


a 

.s 

.8-9 


I 


a 

.3 


9i 

.a  •* 


1| 

5-2 

^    G 
lux 

II 


730 


STATE  BOARD  OF  HEALTH. 


[Pub.  Doc. 


Ooo't  J9d  9»«H 


'nAon3[a/x  o>V 


•Ot^^O 


'08-«t 


»  s  S9  s;  8  s 


o 

«H 

«0 

1^ 

CO 

• 

• 

CO 

• 

Ok 

• 

■ 

o 

• 

• 

1 

1 

1 

1 

1 

1 

1 

1 

*^ 

1 

^^ 

1 

1 

1 

^^ 

1 

1 

1 

1 

s 

s 

S3 

00 

«o 

2S 

s 

Vi4 
99 

S 

ss 

C4 

a» 

Ok 

s 

^ 

e4 

9 

A        O 


eo     r» 


g;:3::;;§S^2S!3SSS^SSSo8 


I 

i 

I 


9 

n 

e5 


M-m 


•«-9T 


•K-fl 


••i-s 


•J-t 


•»-« 


■«-« 


•«-T 


■|  jeptm  sq^voQ 


•tqviq-nns 


*nMOU3[aQ  X9g 


■sapraidj 


§ 

Ok 

S 

s 

s^ 

Ok 

S 

a 

CO 

00 

CO 

1^4 

1^4 

00 

a 

eo 

9 

S^ 

eo 

s 

CO 

s 

2 

•o 

S 

23 

04 

o 

1- 

• 

lO 

eo 

3 

n 

n 

8 

S; 

9 

f>N 

s 

94 

to 

V4 

eo 

« 

w^ 

9^ 

O 

C4 

to 

o 

Ok 

8 

s 

04 

CO 

eo 

12 

s 

'^ 

e» 

t* 

s 

S5 

O 

«o 

r* 

Ok 

lO 

00 

8 

s 

04 

04 

9 

Si 

eo 

vN 

t* 

c« 

■^ 

^ 

^H 

ot 

^ 

eo 

04 

•o 

s; 

eo 

O 

00 

• 

S 

a 

•H 

CO 

1 

VN 

e>9 

CO 

0« 

99 

eo 

^^ 

^H 

S 

M> 

« 

• 

e» 

9 

CO 

^^ 

c« 

e« 

e« 

•o 

eo 

«H 

eo 

1 

•e 

CO 

04 

00 

^ 

w^ 

Ok 

00 

«D 

1 

1 

1 

0« 

1 

^ 

V4 

04 

1 

^^ 

04 

04 

eo 

^i 

1 

v4 

eo 

lO 

1 

n 

1 

■^ 

CO 

^ 

1 

e« 

04 

1 

eo 

s 

«-4 

eo 

*e 

CO 

^ 

n 

O 
1^ 

^^ 

e« 

1 

VH 

c« 

CO 

1 

•o 

VH 

1 

• 

9 

1 

eo 

« 

1 

8 

S 

00 

« 

• 

* 

•o 

•e 

M> 

04 

00 

1 

04 

04 

o 

9^ 

!<« 

^ 

CO 

s 

1 

§ 

Ok 

n 

s; 

ss 

eo 

s 

s 

^ 

eo 

S 

§ 

ss 

g 

s 

s 

«-4 

8 

00 

t«- 

04 

«-4 
04 

Ok 

oo 

9-^ 

«« 

S^ 

<o 

2 

04 

2( 

s; 

^^ 

■ 

1 

1 

1 

■ 

1 

1 

' 

1 

• 

1 

' 

04 

1 

1 

1 

• 

1 

1 

1 

1 

.1 

€4 

s 

£S 

3 

K 

9 

s 

9 

9 

s 

S 

8 

^ 

^ 

VH 

3 

'sopij^ 


||gSS9§SSSS 


t<«     Ok     M     r« 

ea     ^     »o     Ok 


s  ^  8  ;: 


•Bq^TOQ  mox 


s  s  s  3  s  s 

O        ^        k5        vH        04 


SSSSSSSSog 

•H         ^<         ^<         »*  w^         lO 


§  §  i  § 


1   ^    - 


.a 


I   s  I  I  :§   I  ^ 


llllllltll^l 


No.  34.] 


DISEASE  AND  MORTALITY. 


731 


s 

• 

s 

2 

S 

d 

V4 

id 

•d 

•d 

ei 

o<i 

^4 

^4 

• 

eo 

o 
id 

04 

le 

04 

• 

«d 

CO 

id 

V4 

00 

Oft' 

V4 

Oft 
04 

id 

1 

1 

1 

1 

1 

1 

1 

' 

1 

1 

1 

1 

eo 

1 

• 

1 

1 

^•i 

•H 

1 

1 

1 

eo 

1 

a 

"* 

oo 

^• 

• 

!S 

04 

CO 

ss 

<D 

a» 

s 

Oft 

s 

■^ 

04 

04 

s^ 

CO 

s 

«D 

00 

«M 

C4 

e 

s 

S 

s 

3 

ss 

§4 

e 

s 

S8 

04 

M3 

^4 

^ 

s 

04 

o> 

1^4 

V4 

s; 

8 

3 

• 

00 

M 

i^ 

8 

^ 

!S 

00 

^4 

04 

s 

lO 

1^ 

CO 

V4 

00 

s 

1^4 

(D 

s 

s 

• 

o 

^« 

•e 

« 

^4 

So 

V4 

^ 

a» 

04 

04 

04 

3 

lO 

r« 

•o 

CO 

>4 

r* 

g 

s 

ao 

'^ 

'^ 

o 

«* 

;; 

<D 

s 

04 

''. 

s 

^ 

s 

t* 

le 

e» 

S 

r« 

Oft 

VH 

9 

IC 

fr» 

'^ 

^ 

CO 

00 

^4 

g§ 

-* 

SS 

CO 

o 

00 

9 

lO 

e 

^^ 

ea 

o 

1^4 

s 

04 

«H 

^ 

s 

«D 

•O 

• 

««• 

M 

00 

S 

'^ 

00 

1^ 

04 

s; 

CO 

^ 

CO 

« 

o» 

i 

(D 

U» 

04 

ss 

O 

e« 

to 

*^ 

e« 

■e 

00 

V4 

»^ 

00 

1 

>«• 

eo 

1 

00 

^4 

<D 

1 

1 

ss 

eo 

CO 

«H 

Oft 

•o 

M 

c« 

•o 

1^ 

04 

1 

t<- 

•H 

M» 

1 

^ 

1 

<D 

04 

eo 

1^4 

CO 

^ 

VH 

oo 

VH 

1 

- 

00 

to 

1 

M 

eo 

"* 

Md 

00 

•o 

1 

^4 

eo 

*N 

^4 

04 

2( 

lO 

1 

04 

ss 

^^ 

04 

1 

«D 

1 

1 

«M 

•H 

*« 

eo 

e« 

*^ 

•e 

1 

^^ 

«H 

« 

1 

t^ 

04 

1 

1 

Oft 

vN 

9^ 

t 

04 

«i^ 

1 

en 

9^ 

1 

■* 

^^ 

<D 

VH 

* 

-- 

04 

1 

o 

1 

• 

04 

CO 

' 

>«• 

04 

«^ 

1 

'^ 

«H 

«^ 

t* 

M 

1 

CO 

00 

■* 

eo 

CO 

eo 

04 

v4 

n 

'^ 

S 

C4 

1 

1 

1 

1 

^H 

^« 

1 

eo 

« 

•e 

1 

«o 

o 

00 

oo 

^ 

w^ 

CO 

1 

^ 

1 

eo 

•O 

us 

^ 

ss 

1 

•o 

•H 

04 

-• 

s 

s§ 

9 

s 

9 

s 

9 

§ 

S 

^ 

Ok 

CO 
99 

00 

M3 
04 

00 

S 

• 

2 

iO 

^4 

« 

2 

s 

CO 

*o 

04 

9 

• 

R 

lO 

1^4 

r^ 

04 

S3 

U» 

1^ 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

eo 

1 

1 

VH 

1 

1 

1 

1 

' 

1 

1 

1 

»^    04         »H         «^ 


^  ©  CO 


SSS9S§gS|^8SgS§SS&5 


«D   t*   us   ^   A 
lO   lO   ^   ^   00 


Ssaa2gssgs88gs|gasg2S6|8 


9 


i " 


-r4"   -O 


•     •   4  I  "S  *•  2 


2 


a 


Ill|s|il5il|-3s^ 


fl  2 


^^Mllllilllllilirllliil 


5 

I 


s 


I 

9 


a 


O 

o 


.a 

a* 

b 


.9 

1 

1 

o 


-2  1 


.11 

ffi  1-4 


732 


STATE  BOARD  OF  HEALTH. 


[Pub.  Doc. 


e2 


•OOO'1 196.  ojBH 

• 

«> 

• 

o 

• 

eo 

9 

• 

CO 

M 

CO 

1^ 

oo 

• 

•o 

• 

s 

1    g 

i  2: 

to 

• 

CO 

9 

'UiliOTZ3[1XXl  ^y 

1 

1 

1 

1 

1 

1 

■ 

1 

1 

^^ 

1 

»H 

1 

1 

1 

1 

s 

'9%  »A0 

5 

CO 

«i^ 

VH 

a» 

»* 

1^ 

S 

CO 

£9 

CD 

0 
w* 

1         V4 

• 

• 

s; 

1^ 

CO 

1 

*08-«t 

CO 

^ 

<P 

2 

SS 

CO 

SS 

1- 

CO 

1     1-i 

s 

s 

s; 

s 

*u-m 

9 

«-4 

00 

^ 

t^ 

s 

«0 

00 

Ol 

>        CO 

9 

i 

•0 

•09-M 

2( 

e» 

a» 

«-4 
1^ 

«* 

t^ 

s 

a 

» 

o 

«c 

>     00 

• 

8 

S9 

§ 

s 
5 

CO 

3. 

eo 

■OS-Of 

9S 

t«- 

• 

00 

to 

8 

s 

«* . 

1^ 

lO 

^ 

1       00 

• 

eo 

CO 

V4 

i 

•w-w 

CO 

o 

lO 

lO 

^ 

S 

00 

00 

00 

t«- 

1 

•0 

t» 

1^ 

2 

i 

*M-« 

s^ 

t- 

o 

s 

1 

00 

s 

00 

e 

^^ 

<* 

^H 

^ 

• 

00 

1 

04 

•«-« 

t* 

• 

to 

•o 

1 

«H 

«D 

1 

CO 

eo 

^ 

1     ^ 

«H 

eo 

CO 

s 

1 

Sl-fT 

f>N 

04 

1 

** 

»^ 

VH 

CO 

1 

■* 

CO 

1 

«0 

^4 

1 

04 

s 

i 

••T-9 

Ol 

wm 

CO 

e« 

CO 

1 

^ 

M 

M 

»^ 

1 

^ 

*^ 

1 

CO 

{2 

1 

•«-» 

*^ 

w^ 

1 

eo 

1 

1 

e« 

*4 

e« 

V4 

1 

CO 

^^ 

04 

04 

S3 

«H 

■»-« 

04 

M> 

1M 

^H 

1 

1 

1^ 

1 

CO 

1 

1 

04 

1 

1 

CO 

9 

i 

•t-« 

CO 

04 

1 

91 

1 

«H 

e« 

04 

CO 

1 

1 

^H 

1 

-^ 

eo 

9 

•«-T 

«D 

00 

^ 

CO 

M 

1 

1 

CO 

'^ 

1 

»* 

CO 

eo 

f^ 

•0 

s 

'I  J9pnn  sq^noQ 

^ 

So 

ss 

:$ 

• 

«« 

s 

9 

S9 

s 

0 

s 

04 

n 

i 

0 
>4 

•■qViq-m^S 

S 

«D 

*^ 

CO 

fi^ 

2 

00 

* 

•e 

M3 

C4 

^^ 

»e 

s^ 

VH 

* 
eo 

-a^ov3[ixxi  z9g| 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

• 

'8e[«m9j 

2 

1^ 

R 

s 

S 

ss 

s 

S 

04 

1^4 

9 

3^ 

'  g 

SS 

8 

s 

^4 

04 

s 
n 

•»i«w 

9 

9 

ss 

R 

s; 

5 

e 

s 

4: 

S 

9 

3 

•9q»«eaIl«*ox 

CO 

s 

2 

8 

g 

VH 

g 

S3 

So 

& 

;   S 

s 

s 

§ 

■» 

04 

k 

^ 

• 
• 

1 

1 

• 
• 
• 

• 
• 
• 

• 
• 
• 

• 
•> 

1 

• 
• 

• 
• 

i 

1 

CQ 

1 

• 
• 
• 

1 

• 
• 
• 

< 

• 
• 

. 

a 

1 

• 

• 
* 

1 

• 
• 
• 

• 
• 
• 

1 

■ 
• 
• 

m 

3 

d 

? 

s 
1 

I 

a 

i 

9 
1 

a 


•§ 

.a 


^ 


5 


.9 

•§■§ 


^1 

1  s 

■3  3 
S  9 


a3 

IS 


No.  34.] 


DISEASE  AND  MORTALITY. 


733 


3  -1 

n 


1 
•s 


s 


6Q 


< 


-eoenvQ  Joqx)  ITV* 


-saniv^  peagep 
-IQ  JO  niioinpin 


-^oepiooy 


•epioms 


'joonvQ 


'SiCanpi^ 


•pjoo 
fraidg  pa«  nTUig 


*S{^iqoaoig 


'vnzoiunoTzj 


'•nqjOK  «M|oqQ 
pn«  moqxnnQ 


*Aj9ViMA(i 


mn^nvjoi  vjofoqQ 


*JOAOJ[  |VU«(VJ|^ 


'vsnongiij 


'joAoj  puadjonj 


*fl«iednj£i3 


*8pl3llIUO|{ 

[«did8-<xiqejeQ 


*AA9j  pioqdiCx 


■qSnoQ  Baidooq^ 


'dnoin 
p  n  «   «uoq)qdi<j 


•JOAOJ  ^inog 


'MimeK 


*xodn«ing 


■noridumeaoo 


•o  a  00  <-4  o 

»^   o   •H   »^   « 


CO  e^  S  to  ^  Id  CO 


^  §S  3 


1 

1 

eo 

1 

1 

1 

1 

1 

^4 

1 

i 

1 

CO 

mm 

- 

' 

CO 

>* 

00 

c« 

-* 

«o 

r* 

CO 

04 

mm 

o» 

§ 

•e 

»o 

«i4 

04 

eo 

«-4 

eo 

eo 

*^ 

c« 

^N 

*^ 

e« 

1 

^N 

a 

«i4 

*^ 

- 

•O 

mm 

^ 

9 

to 

<p 

^ 

mm 

to 

o 

Vi4 

CO 

§ 

^ 

•o 

S 

3 

•e 

^ 

Ok 

o 

99 

to 

<D 

mm 
mm 

s 

ua 

§ 

<D 

e« 

S 

S 

S2 

mm 
mm 

00 

e» 

s 

s 

eo 

mm 

§ 

mm 

04 

1^ 

to 

CO 

25 

S^ 

00 

» 

n 

2 

S9 

S 

s 

^ 

mm 

1^4 

09 

mm 

s 

S 

1 

^•i 

^ 

«* 

M» 

^ 

CO 

*« 

C« 

•H 

n 

«H 

mm 

00 

• 

« 

s 

<p 

a» 

t* 

s 

tH 

s 

to 
mm 

1-« 

mm 

s 

S^ 

1 

1 

^ 

1 

mm 

1 

*^ 

M 

1 

9 

mm 

CO 

1 

mm 

eo 

e<i 

^4 

1 

1 

eo 

1 

1 

1 

1 

•^ 

s 

c« 

1 

00 

mm 

e« 

00 

1 

•o 

c« 

00 

CO 

to 

i 

M 

' 

1 

1 

1 

»^ 

1 

1 

1 

1 

-* 

1 

1 

1 

1 

»^ 

9^ 

1 

1 

«0 

99 

1 

8 

1 

1 

CO 

V4 

*« 

1 

1 

1 

1 

1 

1 

w^ 

» 

1 

1 

to 

1 

1 

1 

1 

1 

1 

1 

1 

9 

1 

mm 

eo 

1 

^H 

1 

1 

1^ 

1 

mm 

mm 

•H 

3 

M 

04 

04 

mm      mm      t^      mm      mm      CO      mm       | 


3  -^ 


I    to   04 


•HI      I    ^    ,H     I     I      I 


S3 


I     I    CO    I 


I    04    I     I    vx   04   CO   ^   '«   04 


04   *H   lO   ^ 


I    ^    I    1-1    I 


-•III 


I     I     I     I 


iH   04    I     I    04   04 


^^     I    •H    tH     I      I    1^ 


I   I   I   I   I 


I   I   I   I   I   I   I   I   I 


s;   ^ 


•o  a»  ^ 


W»   i-«   O   CO   |o 
Ci        mm        m*        mm        mm 


0»   >0   04   >^ 

lO  mm 


Illiii|i|iriii 


g 

n  n  n  cQ 


734 


STATE  BOARD  OF  HEALTH. 


[Pub.  Doc. 


•S 


s 


•SMTiiio  joq^o  IIV 

i 

9 

W4 

Oft 
C4 

CO 

9 

n 

9 

1 

s 

S; 

s 

1 

9 

«4 
e« 

'98Bn«3  peagap 

ss 

1 

•o 

1 

1 

1 

1 

r» 

1 

^ 

*M 

I 

- 

1 

1 

1 

'^nopiooy 

s 

3 

Ok 

«D 

(D 

^ 

lO 

^ 

^ 

s 

n 

«D 

to 

00 

n 

CO 

9-4 

•appmg 

^M 

1 

1 

1 

o« 

^ 

1 

o« 

■^ 

t* 

» 

1 

04 

CI 

1 

1 

*j0an«Q 

ss 

C4 

O 

04 

00 

(D 

00 

n 

W4 

»<• 

m 

Oft 

a 

^ 

oo 

•SiC9npi}f 
oq»  JO  floemsiQ 

§ 

ss 

t* 

CO 

C4 

(D 

•o 

wH 

00 

O 

*o 

lO 

^M 

04 

•o 

•pjoo 
ivaidg  pnv  nnug 

3 

s 

1 

^ 

1 

W4 

'•I 

04 

i 

9 

o« 

>e 

s 

»<- 

■o 

Ok 

a  q  ()  J  o  8OSTO0IQ 

g 

s 

§3 

04 

'•I 

Ok' 

o« 

ao 

3 

S 

s; 

►- 

Ok 

3 

o 

2 

•m^iqouoiH 

CO 

00 

•H 

'•I 

' 

<D 

1 

eq 

O 

eo 

C4 

*^ 

04 

kO 

M 

99 

'vraoamoafj 

s 

Ok 

CO 

00 

04 

04 

3 

§ 

s 

s 

00 

9 

«o 

s 

■snqjOK  weioqo 
pn«  BaoqxiviQ 

S 

CO 

iO 

«D 

1 

CO 

^N 

»-i 

1 

1 

*H 

1 

1 

1 

^ 

1 

•Xja^nasiCQ 

(D 

1 

CO 

»H 

1 

04 

1 

*^ 

■M 

1 

^ 

04 

1 

' 

' 

1 

1 

'am^Trajni  ViafoqQ 

^ 

to 

s 

CO 

CO 

n 

1 

to 

O 

§ 

04 

CO 

rM 

Ol 

04 

CO 

0« 

1 

' 

' 

' 

1 

1 

1 

1 

1 

1 

1 

1 

t 

1 

1 

1 

1 

'wraangxii 

O 

1 

1 

1 

t 

^ 

1 

to 

Ok 

CO 

1 

1 

to 

' 

-^ 

1 

'jOAaj  [Biadjanj 

to 

1 

04 

1 

1 

1 

1 

1 

t« 

' 

1 

1 

1 

1 

1 

1 

'8«iadisXJ3 

CO 

1 

1 

^N 

1 

1 

1 

1 

04 

1 

1 

' 

' 

1 

1 

-^ 

■Bi)iSaraa|i|[ 

imiTds-oxqoiaQ 

»<- 

04 

-^ 

' 

1 

' 

04 

1 

CO 

^M 

^^ 

CO 

1 

-^ 

1 

i 

'laAaj  pioqdXx 

^H 

04 

' 

04 

1 

to 

' 

rM 

^ 

CO 

!«» 

o« 

1 

*^ 

' 

-^ 

-^ 

'qSnoQ  Snidooq^ 

s 

•* 

^M 

1 

1 

CO 

1 

•H 

!«» 

04 

1 

1 

o 

o« 

1 

1 

•dnoiQ 
p  n  «  vijaq^qoiQ 

£!S 

00 

r» 

1 

1 

1 

»H 

04 

*^ 

ss 

Ok 

1 

04 

eo 

»-< 

^ 

1 

'j8Aaj  9ei.nK>8 

CO 

•H 

' 

1 

1 

1 

-^ 

CO 

5 

*H 

1 

1 

Wi 

o« 

'•I 

»H 

■Ba|6«0Jf 

o 

Ok 

1 

1 

1 

1 

^H 

1 

CO 

«4 

1 

1 

1 

r^ 

1 

1 

1 

'xodiivnzg 

1 

1 

1 

1 

1 

1 

1 

1 

1 

to 

1 

' 

1 

I 

1 

1 

1 

'iiopdmiisnOQ 

$ 

S 

00 

to 

W4 

to 

<o 

n 

s 

^ 

Ok 

l>. 

OB 

M 

<D 

»« 

a 
5  •  -    --    ^-    §• 

oooqoQQh 


.3    fe 


No.  34.] 


DISEASE  AND  MORTALITY. 


735 


s 

s 

i 

s 

§ 

w 

CO 

3 

!; 

J2 

00 

04 

^ 

s 

5§ 

S 

5 

S 

9 

s 

'^ 

1 

1 

1 

1 

1 

CO 

1 

^ 

►- 

1 

1 

1 

1 

1 

s 

M> 

CO 

1 

1 

1 

1 

t^ 

n 

CO 

n 

1 

wH 

M> 

;c 

M> 

s 

to 

O 

»H 

•o 

fM 

»o 

CD 

iO 

00 

04 

C4 

= 

e« 

■^ 

-^ 

o 

1 

1 

1 

t- 

e« 

•H 

^4 

M> 

*H 

1 

04 

CO 

CO 

^H 

^M 

1-i 

^M 

•H 

o« 

»- 

s 

Oft 

s 

t^ 

ao 

ca 

S3 

*4 

s 

s 

^ 

2 

Oft 

CD 

SI 

«4 

^ 

(D 

lO 

W4 

*«* 

b- 

00 

9 

e« 

s 

r* 

o 

CO 

?: 

Oft 

3 

g 

^ 

S 

»«. 

1 

1 

^H 

CO 

a» 

04 

1 

00 

^ 

1 

? 

Ok 

s 

r* 

i 

9 

' 

^ 

o« 

1 

S2 

(D 

a» 

*4 

kO 

U» 

s 

r* 

00 

s 

•H 

C4 

s 

2^ 

g 

s 

«D 
CO 

ss 

<o 

^ 

CO 

CD 

^S 

o» 

•-« 

§^ 

1 

r» 

M 

99 

- 

1 

9^ 

fc 

ss 

»H 

1 

- 

CD 

^ 

»-< 

04 

CO 

04 

-^ 

04 

04 

«o 

9 

"* 

*4 
o 

O 

1-i 

o 

s 

i 

00 

ss 

CO 

«4 

O 

s 

3 

00 

8 

(D 

fM 

S 

1 

1^ 

CI 

s 

1 

*4 

e« 

s 

^H 

ao 

o« 

1 

1 

1 

04 

•H 

CO 

' 

1 

^4 

»^ 

1 

1 

1 

1 

e« 

^ 

1 

CO 

1 

<D 

1 

^ 

Ol 

CO 

1 

*4 

CO 

1 

1 

»-i 

1 

»H 

1 

n 

■" 

9 

rM 

;c 

^M 

eo 

t- 

s 

r* 

o 

s 

3 

•H 

04 

■o 

wH 

1 

CO 

^ 

1 

CD 

•^ 

1 

1 

' 

' 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

' 

1 

1 

1 

1 

1 

»H 

1 

t^ 

-^ 

*o 

e« 

04 

CO 

CO 

1 

00 

^ 

1 

1 

CO 

1 

04 

1 

-^ 

1 

^ 

CO 

1 

1 

1 

1 

1 

1 

1 

00 

1 

CO 

>e 

•H 

1 

1 

1 

»H 

1 

1 

'^ 

t 

wH 

1 

M 

*M 

-^ 

1 

1 

1 

ea 

wH 

CO 

C4 

•H 

1 

1 

W4 

fM 

1 

1 

*^ 

1 

1 

•o 

vm 

»^ 

•* 

M 

1 

1 

^ 

1 

04 

CO 

r» 

1 

»H 

1 

1 

W4 

04 

CD 

CO 

1 

'^ 

1 

• 

1 

•o 

1 

CO 

CO 

s 

e« 

S 

J: 

CD 

wH 

vH 

1 

W4 

C4 

- 

- 

^^ 

•H 

^M 

1 

1 

e« 

1 

e« 

«4 

1 

1 

CO 

1 

r» 

o 

1 

-^ 

1 

CO 

1 

wH 

1 

wH 

1 

*^ 

1 

1 

^ 

ee 

«4 

S 

-^ 

lO 

•H 

^ 

04 

«4 
o« 

u 

u» 

1 

•^ 

t^ 

04 

04 

CO 

1 

1 

1 

^N 

»-< 

1 

1 

1 

r- 

1 

*M 

1 

e« 

•H 

04 

a» 

CD 

1 

r^ 

1 

04 

1 

1 

1 

1 

1 

1 

' 

1 

Oft 

•H 

-^ 

' 

CO 

1 

a> 

•o 

kO 

CO 

04 

i 

1 

1 

^M 

fM 

1 

1 

CO 

»H 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1^ 

1 

' 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

C9 

s 

1 

g 

CO 

Oft 

§ 

s 

^P 

o 

s 

00 

s 

04 

s; 

t« 

00 

CO 

04 

^ 

• 

• 

■ 
* 

1 

• 
• 

! 

• 

* 
• 
• 
* 

• 
• 
• 

a 

■§ 

p 

• 

i 

n 

■ 
• 
• 
m 

J 
1 

H4 

• 
• 
• 

• 
• 
• 

i 

• 

• 

• 

• 
* 

1 

• 
• 

1 

• 

1 

■ 
• 
• 

• 

1 

1 
1 

• 
• 

1 

• 

1 

1 

• 
• 
• 

1 

• 
• 
• 

s 

1 

m 

U 

i 

m 
• 
• 

1 

• 

• 

• 

• 
* 

a 
S 

• 

• 
• 
• 
• 

1 

2; 

J 


736 


STATE   BOARD  OF  HEALTH. 


[Pub.  Doc. 


•98BniiQ  jaq^o  HV 


'990n«Q  pacrgap 
-ni  JO  nMoai{nQ 


*9Tiepiooy 


•epiojng 


'JMCniQ 


'fliCetiprs 


•pjoQ 
fBTXidg  pn«  uivjg 


0\\%    }0   8OSVO0IQ 


•n^ntoaoig 


'Vinoamaixj 


pcra  VQDqxiviQ 


*Xj0)aeeiCQ 


S     S     m     S     S     e^ 

fr«       ^       M       ^       ^ 


«H         f-l         M         to         OQ         S         S 


^    ^    Q 


n 


1 

1 

1 

1 

s 

1 

1 

'•I 

1 

1 

1 

1 

1 

«4 

1 

1 

1 

€9 

M 

00 

o 

Ok 

00 

kO 

«o 

^ 

1 

•o 

le 

^ 

!<» 

^ 

04 

o 

• 

n 

• 

• 

^N 

•H 

•* 

-^ 

fM 

»H 

CO 

•H 

iH 

•H 

-^ 

CO 

»H 

CO 

1 

CO 

s 

1^ 

S 

00 

a 

lO 

to 

^ 

t- 

•o 

e<9 

S 

oo 

04 

■O 

to 

«^ 

9 

8 

V4 

3 

s 

^ 

00 

M» 

9m 

t« 

«4 

-^ 

*i4 

•H 

9 

r- 

04 

2 

8 

^ 

•^ 

•o 

t« 

CO 

Ok 

s 

04 

^N 

s 

o» 

s 

«* 

i<« 

to 

04 

S 

s 

M» 

le 

o 

S;; 

8 

9 

3 

*o 

s 

s 

1= 

s 

eo 

^ 

r* 

o 

^ 

1-* 

1 

lO 

«4 

r« 

le 

CO 

lO 

04 

^ 

v^ 

S 

g 

S 

S^ 

S 

^ 

1-4 

00 

e>9 

04 

t« 

8 

2 

iH 

S 

• 

s; 

M» 

S 

M 

»^ 

eo 

M 

00 

• 

' 

wH 

1 

•o 

o« 

t- 

*^ 

8 

1 

le 

CO 

• 

I        Ie4i-4|       I        I       |MMi«rt| 


.C 


s 


uxn^ovjiij  vi9|oqQ 


S 


»*       lO       ^ 


04       CO       <^       lO       -4 


a 


00     ^ 


X 


•J0A8  J  r>U«IVH 


'vsraenpni 


*j»Aej  pBmdJBn J 


'B«|ednuC4a 


*fmnd0-aiqoj(*Q 


•J9A0J  pioqdXx 


'qSnoQ  Saidooq^ 


•dnodf) 
p  TX  V  vuaq^qoiQ 


■J0A8J  9iOI<reog 


*09[8QO||[ 


*zodnvcns 


1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

04 

1 

lO 

C4 

lO 

1 

1 

04 

1 

•H 

iH 

1 

04 

04 

1 

1 

*^ 

-» 

CO 

1 

-^ 

1 

fM 

1 

-* 

1 

1 

1 

*4 

•H 

1 

1 

1 

1 

1 

1 

04 

1 

»-i 

-* 

wH 

1 

1 

1 

i 

1 

-^ 

1 

1 

04 

1 

1 

1 

«^ 

'* 

1-* 

^ 

wH 

04 

■M 

lO 

04 

1 

1 

»* 

w» 

» 

04 

1 

04 

04 

* 

8 

eo 

04 

« 

04 

wH 

C4 

1 

1 

-^ 

<D 

«o 

1 

CO 

1 

'* 

1 

-» 

•o 

1 

'* 

^H 

«D 

1 

•H 

1 

1 

wm 

»H 

1 

1 

1 

1 

-• 

1 

-» 

eo 

€4 

<D 

eo 

CO 

•H 

04 

1 

04 

CO 

eo 

CO 

CO 

• 

04 

^ 

9^4 

00 

o 

04 

wH 

1 

CO 

1 

'* 

1^ 

I 

•o 

1 

CO 

1 

1 

1 

vm 

1 

vm 

■* 

1 

1 

04 

^ 

1 

04 

-^ 

1 

1 

« 

1 

vm 

1 

»^ 

vm 

i 

90 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

2$ 

mm 

IR 

V4 

t- 

•H 

00 

l>. 

CO 

CO 

•H 

ss 

Ok 

to 

2 

9m 
wm 

9 

• 

• 

m 

• 

« 

• 

• 

• 

• 

• 

ft 

• 

• 

• 

• 

• 

m 

• 

•  ■  • 


■  *  ■ 


•  •  • 


s 


US 

I 

z 


B 

OS 
a  -< 
I    I 


a 
S 

a 

I 


s 

1 1 


JO 

I 


C 

I 


s 


I 


2     ti 


Ai     S     S 


4  3 


I 


No.  34.] 


DISEASE  AND  MORTALITY. 


737 


=  3 


a  s  ss  3  s  3 

CO 


04  "^ 


o     g     04     t?     r^     r« 


■<•<       04       M       CO       m 


1 

1 

'•I 

1 

1 

^^ 

1 

1 

1 

04 

1 

1 

1 

O 

<>« 

1 

^ 

1 

1 

^ 

1 

1 

1 

1 

•Q 

s 

-^ 

04 

04 

t- 

«D 

eo 

^ 

-• 

00 

^ 

«o 

*H 

o 

eo 

'•I 

•o 

<D 

00 

1 

1 

•o 

04 

-^ 

CO 

1^ 

1 

1 

OQ 

^4 

«H 

»H 

1 

CO 

^H 

04 

v^ 

^N 

o« 

*H 

lO 

■* 

«H 

•H 

04 

1 

1 

1 

■«•• 

g 

oe 

e« 

• 

s 

O 
1-i 

•o 

o« 

04 

00 

'* 

00 

•o 

^< 

00 

t» 

eo 

eo 

04 

«^ 

eo 

1 

^ 

to 

e» 

«o 

= 

04 

CO 

04 

'•I 

to 

'^ 

eo 

o 

CO 

o 

'•I 

u» 

1^ 

eo 

eo 

•^ 

^ 

le 

^4 

o 

00 

^4 

1 

04 

8 

S 

U3 

1 

2 

t« 

'* 

$ 

^ 

2C 

s 

'•I 

o 

1-4 

£«• 

»• 

3 

*-• 

04 

s; 

3 

s 

<D 

a» 

S 

ss 

ss 

ao 

a» 

o 

C4 

TO 

04 

00 

s; 

eo 

00 

<e 

* 

'•I 

e« 

eo 

e« 

'•I 

04 

eo 

»<• 

M» 

1 

eo 

eo 

r^ 

wH 

04 

w^ 

00 

1 

04 

eo 

S 

§ 

^ 

*H 

«o 

S: 

s 

S 

r- 

'•I 

r* 

s 

04 

to 

^ 

^N 

2 

^ 

•^ 

*o 

to 

■** 

eo 

eo 

»H 

1 

3 

VH 

1 

9 

<D 

1 

04 

t» 

o 

u» 

r^ 

1 

1 

1^ 

04 

1 

1 

04 

CO 

«* 

CO 

1 

04 

wH 

CO 

CO 

-• 

1 

1 

*-• 

1 

-^ 

wH 

VH 

1 

1 

wH 

-^ 

1 

1 

1 

^ 

^ 

•  •© 

• 

-• 

2^ 

04 

•e 

•H 

04 

«^ 

1 

•o 

wH 

wH 

1-* 

04 

' 

04 

04 

1 

1 

1 

1 

1 

1 

»^ 

1 

1 

' 

1 

1 

1 

i 

1 

1 

1 

1 

1 

' 

1 

1 

1 

1 

• 

1 

»^ 

1 

S^ 

1 

1 

00 

1 

r* 

04 

'* 

04 

W^ 

04 

1 

1 

to 

iH 

■* 

1 

1 

1 

1 

1 

1 

1 

CO 

1 

1 

w^ 

1 

' 

1 

1 

1 

1 

1 

1 

«H 

1 

1 

V4 

1 

eo 

1 

1 

1 

1-* 

1 

wH 

iO 

- 

1 

1 

04 

1 

1 

*H 

1 

1 

1 

1 

1 

04 

^ 

1 

-^ 

•H 

04 

'C" 

Ol 

^N 

1 

1 

CO 

^ 

1 

1 

1 

^ 

04 

'•I 

1 

fM 

1 

1 

a» 

04 

1 

«4 

ss 

1 

1 

^^ 

<D 

CO 

CO 

1 

1 

•H 

^ 

1 

^N 

r 

1 

^ 

1 

•^ 

f- 

*4 

«H 

-^ 

04 

i 

04 

1 

^ 

»H 

1 

1 

•H 

*o 

• 

1 

«H 

1 

1 

1 

1 

Cd 

VN 

04 

»H 

1 

s 

1 

04 

1 

-^ 

^< 

CO 

eo 

1 

' 

•H 

^^ 

CO 

u» 

1 

-^ 

04 

1 

•^ 

^ 

1 

I 

1 

00 

1 

1 

»^ 

a» 

Ol 

eo 

1 

1 

04 

fM 

•H 

1 

1 

1 

04 

' 

i 

04 

1 

1 

1 

•H 

1 

wH 

' 

eo 

1 

e« 

1 

1 

1 

^N 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

i 

1 

1 

1 

1 

, 

1 

1 

1 

1 

1 

, 

1 

1 

-4  t«.  t. 


»<-       Oft       00 


kOO»<-4aaeo^^iOOO 


00       t» 


CO       CO       00 


s 


■  • 


•  • 


•  • 


i  i% 


?  i  ^ 


?  i  ^  M  t  I  I  I  - 


a 
5 


I  1    ^-  I     §     -- 


738 


STATE  BOARD  OF  HEALTH.  [Pub.  Doc. 


n 

e5 


•flOBn«o  leq^o  IIV 


•^uoppov 


•epiomg 


•aoon«Q 


■SiConpix 
o  q  )  ;  o  saewwiQ 


•pjoo 
a  q*!^  JO  BamasiQ 


0  q  ()  J  o  saraasiQ 


*9i)iqoaaig 


'mxzoomenti 


'snqjoj^  ojajoqQ 
pu«  «8oqjj«iQ 


'Xja)tiaB.^Q 


can^uQjnx  uajoq^ 


■jaAaj  |tnj^«l<{ 


'wutfiigai 


'jdAaj  iBjodjon J 


'soiadiSiOg 


'ivaidB-ozqajaQ 


•JBAej  pioqdiCx 


•qanoQ  anidooq.w 


•dnooQ 
p  u  «  Buaq^qoiQ 


udAO J  ^oi-raos 


'8aiSTiap|[ 


'xodii^oig 


•uopdumsaoQ 


S    81 


I         ^  I 


g 


C4       «0 


8 


•H  I 


el  I  (D 


a»     <D 


g§ 


esi 


t*      ic      r» 

M      o 


CI 


C4 


CO 


*    a    S5 


I        C4       »<- 


CO     e»     «-i 

^        CO 


I      eo 


S^ 


I       I      »-l 


eo 


*H         ^         iO 


I        I        '       t* 


I       ^ 


n 


I  I         00 


s 


I       I      ^ 


CO 


s 


n 


»-i      «      r- 


I         I        00 

CO 


eo 

CO 


•  • 


Jo.      .     g 

•"     J3     ^ 
^     ^     ^ 


I 


If 


"8 
<5 


.9 

I 

>• 


^  I  eo 


II     3 


s' 


< 


I 


I 


«> 

•a, 


•« 

S 


I 


I 


9 


3 


I 
i2 


9 


a  " 


^weocoN' 


1 

1 

04 

' 

1 

1 

CD 

r* 

i 

eo 

« 
48- 


a 

a 

8 

8 
3 


ieo»-<« 


IS 


No.  34.] 


DISEASE  AND  MORTALITY. 


739 


Table  IV. 

Deaths  from  Specified  Causes,  1908,  in  Cities  and  Tavms  required  to  report  to  the 
State  Board  of  Health,  Deathrrates  per  10,000  (1904-08),  Deaths  per  1,000 
from  All  Causes,  1904-08. 


Caxtbeb  of  Dsath. 

Deaths 

MOBTAUTT  PBR  10,000 

THS  Population. 

OF 

1 

DbaTBS  PBR  1,000  FROM 

All  Causes. 

190t 

19M 

1997 

1906 

1996 

1994 

1996 

1907 

1906 

1905 

1904 

Consumption,    . 

3.M2 

13.49 

16.60 

15.11 

16.01 

16.05 

82.20 

88.75 

91.00 

95.46 

103.70 

SnudlpoK,  .... 

6 

0.02 

0.01 

- 

0.008 

0.03 

0.13 

0.09 

- 

0.046 

0.20 

HeMlaa.      .... 

331 

1.22 

0.56 

0.58 

0.61 

0.63 

7.43 

3.13 

3.49 

3.62 

4.04 

Seariet  fever. 

813 

1.16 

1.00 

0.43 

0.43 

0.43 

1 

7.02 

6.72 

2.60 

2.56 

2.77 

Diphtheria  and  croup. 

666 

2.45 

2.61 

2.50 

2.20 

2.38 

14.95 

14.90 

15.03 

13.13 

15.39 

Whooping  oough, 

273 

1.01 

0.81 

1.72 

0.64 

0.45 

1 

6.13 

4.66 

10.35 

3.78 

2.92 

Typhoid  fever,  . 

479 

1.76 

1.26 

1.64 

1.87 

1.59 

1 

10.76 

7.14 

9.87 

11.15 

10.29 

Cerebro-epinal  meningitie. 

263 

0.93 

1.98 

1.78 

2.36 

1.13' 

5.68 

11.36 

10.71 

14.10 

7.28 

Erysipelas, 

109 

0.40 

0.49 

0.43 

0.52 

0.68 

2.45 

2.81 

2.58 

3.11 

3.77 

Puerpoal  fever, 

90 

0.33 

0.39 

0.28 

0.34 

0.27 

2.02 

2.23 

1.71 

2.00 

1.72 

Influensa 

282 

1.04 

1.66 

0.51 

1.22 

0.77 

6.33 

8.91 

3.08 

7.26 

4.97 

Malarial  fever.    . 

7 

0.03 

0.08 

0.06 

0.13 

0.11 

0.16 

0.47 

0.36 

0.78 

0.74 

Cholera  infantum. 

1,923 

7.08 

6.71 

6.59 

5.88 

6.21 

43.18 

32.67 

33.70 

'35.05 

33.67 

• 

Dysentery, 

143 

0.63 

0.53 

0.58 

0.62 

0.63 

3.21 

3.04 

3.49 

3.71 

4.07 

Diarrhoea      and      cholera 

morbus. 
Pneumonia, 

833 

4,686 

3.07 
16.88 

4.73 
17.96 

4.10 
17.72 

4.15 
17.76 

3.69 
16.85 

18.70 
102.94 

27.06 
102.98 

24.72 
106.72 

24.74 
105.85 

23.21 
102.46 

Bronchitis, 

987 

3.63 

4.31 

4.19 

4.31 

4.23 

22.16 

24.68 

26.27 

26.69 

27.37 

Diseases  of  the  heart. 

4,714 

17.36 

18.43 

17.00 

17.36 

16.21 

106.84 

106.62 

102.40 

103.50 

104.79 

Diseases  of  the  brain  and 

spinal  oc»d. 
Diseases  of  the  kidneys,      . 

3,811 
2,297 

14.03 
8.46 

14.10 
9.16 

12.46 
8.95 

14.74 
9.01 

12.66 
8.24 

85.57 
61.58 

80.72 
62.38 

76.03 
53.90 

87.88 
63.75 

81.24 
53.30 

Canesr,      .... 

2.300 

8.47 

8.37 

8.13 

7.97 

7.34 

51.64 

47.93 

48.98 

47.66 

47.49 

Suicide 

369 

1.36 

1.35 

1.00 

1.09 

1.03 

8.29 

7.74 

6.01 

6.62 

6.69 

Accident,    .... 

1.729 

6.37 

7.19 

6.29 

5.88 

6.14 

38.82 

41.16 

37.87 

35.06 

83.26 

Unknown    or    ill-defined 

768 

2.79 

2.15 

1.98 

2.00 

1.70 

17.02 

12.30 

11.95 

11.96 

10.98 

CottSeB. 

All  causes,    ... 

44,637 

164.00 

174.65 

166.10 

167.67 

154.65 

- 

- 

- 

- 

- 
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IV. 

Official  Eeturns  of  Deaths  in  Cities  and  Labge  Towns   (Re- 
vised Laws,  Chapter  75,  Section  12). 

1909. 

In  the  following  summary,  the  statistics  of  deaths  required  by  chapter 
76,  section  12,  of  the  Revised  Laws,  are  presented.  These  statistics  are 
returned  to  the  Board  from  each  city  and  town  which  has,  "  according 
to  the  latest  census,  more  than  five  thousand  inhabitants.'^ 

The  cities  and  towns  which  have  contributed  these  returns  for  the 
year  1909  comprise  the  same  list  as  that  of  1908.  This  list  embraces  all 
of  the  33  cities  and  the  towns  having  more  than  5,000  inhabitants  in  each. 

Hingham  and  Williamstown  have  again  made  returns,  although  their 
populations  fell  below  5,000  in  1906. 

The  list  for  the  year  1909  includes  100  cities  and  towns.  The  total 
estimated  population  of  this  group  of  cities  and  towns  in  1909,  based 
upon  the  rate  of  growth  between  the  two  census  years  1900  and  1905, 
was  2,759,822,  or  about  87  per  cent,  of  the  estimated  total  population 
of  the  State. 

The  whole  number  of  registered  deaths  in  these  cities  and  towns  in 
1909  was  43,929,  and  the  death-rate,  as  calculated  from  the  foregoing 
estimated  population,  was  15.92  per  1,000  of  the  living  population,  tiiat 
of  the  previous  year  having  been  16.40  per  1,000,  and  that  of  1907, 17.46 
per  1,000. 

The  death-rate  for  the  year  1909  was  lower  than  that  of  1908,  and 
considerably  lower  than  the  mean  annual  death-rate  of  the  State  for  the 
fifty  years  ended  Dec.  31,  1900,  which  was  19.22  per  1,000. 

Sexes.  —  The  number  of  deaths  of  males  was  22,515,  or  51.26  per 
cent,  of  the  whole  number  of  deaths  whose  sex  was  known;  and  the 
deaths  of  females  were  21,405,  or  48.74  per  cent.  There  were  9  in 
which  the  sex  was  not  stated  in  the  returns. 

Ages,  —  The  deaths  by  four  groups  of  ages  were  as  follows :  — 


Ages. 


D«atha,  IMt. 


Under  1  year. 
1  to  20  years, 
20  to  50  years, 
50  and  over, 


0.498 

5.602 

10,271 

18,479 


Pbbcbntaqks  or  All  Dxat: 


21.68 
12.90 
23.39 
42.08 


22.9S 
14.62 
22.26 
40.20 
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Infant  Mortality.  —  The  deaths  of  infants  under  one  year  old  were 
9,498,  or  21.63  per  cent,  of  the  total  mortality,  as  compared  with  22.92 
per  cent  in  1908.  In  the  year  1900  the  rate  was  23;  that  of  the  five 
years  1905-09,  respectively,  constituted  21.27,  22.06,  21.55,  22.92  and 
21.63  per  cent,  of  the  total  mortality. 

The  deaths  of  children  under  five  years  old  were  12,768,  or  29.1  per 
cent,  of  the  total  mortality,  as  compared  with  31.6  per  cent,  for  the 
same  age  in  1908. 

All  of  the  percentages  in  the  foregoing  table  were  estimated  upon  the 
number  of  deaths  of  those  whose  ages  were  stated  in  the  retumSL  The 
total  number  of  deaths  in  which  the  age  was  not  specified  was  19;  in 
1908  it  was  24. 

Stiil'births.  —  The  number  of  still-births  was  3,007,  and  when  com- 
pared with  the  total  mortality  (still-births  included),  this  was  6.4  per 
cent,  of  the  total  deaths  and  still-births  combined.  In  1908  the  per- 
centage was  6.4. 

Months  and  Quarters.  —  The  number  of  deaths  in  each  quarter  of 
the  year  is  shown  in  the  following  table:  — 


First  quarter. 
Second  quarter, 
Third  quarter, 
Fourth  quarter, 
Total,     . 


Deaths,  IMt. 


11.517 
10,836 
10.801 
10,082 


43.026 


Pbrcbntaqxs. 


26.22 
24.67 
24.70 
24.32 


100.00 


28.0a 
24.00 
24.88 
23.12 


100.00 


These  percentages  diifer  but  little  from  the  mean  of  several  years, 
which  usually  shows  the  highest  mortality  in  the  third  quarter  of  the 
year.  As  in  1907  and  1908,  the  highest  mortality  was  in  the  first 
quarter. 

During  the  forty-year  period  (1856-95)  the  mortality  was  generally 
above  the  mean  in  the  third  quarters  of  the  years  and  below  it  in  the 
other  three  quarters. 

The  intensity  of  the  seasonal  death-rate  is  more  accurately  shown  in 
the  following  table,  the  method  employed  being  explained  on  page  697 
in  Section  III.  of  these  summaries,  relating  to  disease  notification.  By 
this  method  the  errors  which  are  due  to  differences  in  the  length  of  the 
months  are  eliminated. 
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Months. 


January,   . 

February, 

March, 

April, 

May. 

June, 

July. 

August,     . 

September, 

October,    . 

November, 

December, 

Annual  mean, 


Deaths  in 
Each  Month. 


3,800 
3,522 
4.196 
3.813 
3,716 
3,306 
3,429 
3,963 
8,499 
3.467 
8,339 
8.876 


Mean 

Daily  Deaths 

per  Month, 

1909. 


122.6 
125.8 
135.3 
127.1 
119.9 
110.2 
110.6 
127.8 
116.6 
111.8 
111.3 
125.0 


120.4 


Centbbimal  Ratio. 


101.8 

104.5 

112.4 

106.6 

99.6 

91.5 

91.9 

106.1 

96.8 

92.9 

92.4 

108.8 


100.0 


115.0 

113.1 

108.9 

108.1 

95.8 

82.9 

06.5 

104.0 

96.1 

90.8 

87.3 

97.6 


100.0 


The  figures  in  the  foregoing  table  indicate  a  departure  in  excess  of 
the  mean  death-rate  in  January,  February,  March,  April,  August  and 
December,  while  that  of  the  remaining  months  was  below  the  mean. 

The  mean  maximum  departure  from  the  death-rate  for  each  month 
for  the  period  of  twenty  years,  1856-76,  was  32.9  per  cent,  in  August, 
and  the  twenty-year  period  1876-95  it  was  20  per  cent,  in  August,  while 
that  of  August,  1909,  was  6.1  per  cent,  and  those  of  February  and  March, 
1909,  were,  respectively,  4.5  and  12.4  per  cent. 

In  the  two  years  having  the  highest  death-rates  in  Massachusetts  in 
the  past  half -century  or  more  (1849  and  1872)  the  maximum  departures 
from  the  yearly  means  were,  respectively,  83.4  per  cent,  in  August,  1849, 
and  40  per  cent,  in  August,  1872.  That  of  January,  1890,  the  month 
in  which  the  epidemic  of  influenza  was  at  its  maximum,  was  43.4  per 
cent,  above  the  mean. 

The  figures  for  1909,  when  compared  with  those  of  earlier  years  in  the 
past  half -century,  show  a  much  greater  uniformity  in  the  seasonal  mor- 
tality, since  serious  epidemics  have  not  prevailed  in  the  State  either 
in  the  past  year  or  in  any  of  the  years  of  the  past  decade. 

Death-rates  of  Cities  and  Large  Towns,  —  In  Table  II.,  last  column, 
the  death-rates  of  cities  and  towns  having  over  5,000  inhabitants  are 
given.  These  death-rates  are  obtained  by  comparing  the  deaths  in  each 
city  and  town  with  the  estimated  population.  They  vary  from  a  mini- 
mum of  7.8  in  Wellesley  to  22.9  per  1,000  in  Grafton. 

The  following  cities  and  towns  had  death-rates  above  19  per  1,000  in 
1909:  Grafton,  22.9;  Methuen,  19.8;  Lowell,.  19.6. 
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Of  the  foregoing,  Lowell  had  a  death-rate  above  19  per  1,000  in  1908. 

The  following  cities  and  towns  had  death-rates  less  than  12  per  1,000 
in  1909:  Maynard,  11.9;  Eeading,  11.7;  Everett,  11.6;  Brookline,  11.5; 
Wakefield,  11.4;  Brockton,  11.4;  Northampton,  11.3;  Newton,  11.2; 
Hyde  Park,  11.1;  Swampscott,  10.9;  Noi'wood,  10.6;  South  Hadley, 
10.2;  Westborough,  10.0;  Concord,  9.8;  Hudson,  9.7;  Winchester,  8.1; 
Wellesley,  7.8.  Of  these,  Brockton,  Brookline,  Concord,  Hudson,  Hyde 
Park,  Maynard,  Newton,  Norwood,  Wellesley  and  Winchester  had  death- 
rates  below  12  per  1,000  in  1908. 

The  following  table  presents  the  mean  death-rates  of  cities  over  25,000 
population  for  the  seven  census  years  1870,  1875,  1880,  1885,  1890,  1895 
and  1900,  together  with  the  death-rates  for  the  years  1906  and  1909 :  — 

Death-rales  of  Certain  Cities  having  a  Popvlatian  of  Mare  than  25fl00,  Mean 
Deathr^atea  of  the  Seven  Census  Years  1870,  1876,  1880,  1886,  1890,  1896, 
1900,  and  far  1906  and  1909. 


Mean 
Death-rates, 
1870.  1875, 
1880.  1885, 
1890,  1895. 
and  1900. 

Death- 
rate, 
1905. 

Death- 
rate. 
1909. 

Mean 
Death-rates, 
1870,  1875. 
1880.  1885, 
1890.  1895. 
and  1900. 

Death- 
rate, 
1905. 

Death- 
rate, 
1909. 

Boston, 

23.3 

18.5 

17.8  » 

Brockton,    . 

16.3 

12.7 

11.4 

Woroester,    . 

19.5 

17.4 

16.21 

Haverhill, 

17.2 

15.5 

16.3 

Fall  River,  . 

22.8 

20.2 

18.5 

Salem, 

21.4 

19.6 

17.8 

Lowell, 

21.8 

20.0 

19.6 

Chelsea, 

19.7 

18.4 

17.5  » 

Cambridge, 

19.0 

15.6 

15.2 

Maiden, 

16.4 

13.3 

12.6 

Lynn,  . 

17.4 

16.2 

14.2 

Newton, 

14.3 

13.1 

11.2 

Lawrence,    . 

21.7 

19.6 

17.8 

Fitohburg, 

16.4 

13.1 

13.8 

New  Bedford,      . 

20.7 

17.2 

18.6 

Taunton, 

19.7 

21.8 

23. 1^ 

Springfield, 

19.0 

15.2 

15.5 

Gloucester, 

20.6 

14.8 

12.5 

Somerrille,  . 

17.1 

14.0 

13.0 

Quincy, 

17.1 

13.1 

12.3 

Holyoke, 

22.2 

16.3 

18.5 

Waltham, 

15.0 

13.7 

18.7 

'  These  figures  for  Boston,  Chelsea,  Worcester  and  Taunton  include  all  deaths.  By  exclusion  of  deaths 
of  non-residents  in  Boston  and  deaths  in  public  and  private  institutions  in  the  other  3  cities,  the  deatb- 
Tates  would  be  reduced  to  12.3  in  Chelsea,  15.6  in  Boston,  18.6  in  Taunton  and  15.9  in  Worcester. 


Causes  of  Death,  —  In  Table  III.  the  mortality  of  the  cities  and  towns 
embraced  in  this  summary  is  presented  in  absolute  figures,  classified  ac- 
cording to  the  principal  causes  of  death.  ^  The  same  figures  are  again 
presented  in  relative  terms  in  Table  IV.,  for  the  whole  group  of  cities 
and  towns  combined.  Two  sets  of  figures  are  given  in  Table  IV.,  in  one 
of  which  the  mortality  from  each  principal  cause  of  death  is  compared 
with  the  estimated  population  of  the  group  for  1909,  as  well  as  for  each 
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of  the  last  five  years,  and  in  the  other  with  the  total  mortality  of  the 
group  of  cities  and  towns. 

By  this  it  appears  that  the  general  death-rate  from  all  causes,  as  shown 
in  the  lower  line  at  the  left  of  the  table,  159.17  per  10,000  living,  or,  as 
usually  stated,  15.92  per  1,000,  was  lower  than  that  of  any  year  since 
1904,  when  the  rate  was  15.46.  In  the  years  1908,  1907,  1906  and 
1906,  it  was  16.40,  17.46,  16.61  and  16.77  respectively.  The  population 
comprised  in  these  returns  constitutes  about  87  per  cent,  of  that  of  the 
whole  State. 

The  decline  in  the  general  death-rate  during  the  year  1909  is  chiefly 
due  to  a  decrease  in  the  relative  number  of  deaths  from  infectious  dis- 
eases, more  especially  from  those  which  are  usually  considered  prevent- 
able. 

The  death-rate  from  each  of  the  following  causes  was  less  than  that  of 
1908 :  consumption,  measles,  scarlet  fever,  diphtheria  and  croup,  whoop- 
ing cough,  typhoid  fever,  cerebro-spinal  meningitis,  influenza,  diarrhoea 
and  cholera  morbus,  pneumonia,  bronchitis,  diseases  of  the  heart,  dis- 
eases of  the  brain  and  spinal  cord,  cancer,  suicide  and  accident.  That 
of  consumption,  cerebro-spinal  meningitis,  diarrhoea  and  cholera  morbus, 
pneumonia  and  bronchitis  was  also  less  than  the  death-rates  from  the 
same  causes  in  any  of  the  last  five  years. 

The  following  table,  first  published  in  the  report  of  1899,  presents  the 
combined  death-rate  from  eight  of  the  principal  infectious  diseases,  and 
also  shows  that  this  combined  death-rate  in  1909  was  less,  with  the 
exception  of  1904,  than  that  of  any  of  the  years  embraced  in  this  series 
of  reports. 

The  diseases  referred  to  are  consumption,  measles,  scarlet  fever,  diph- 
theria, whooping  cough,  typhoid  fever,  puerperal  fever  and  cholera  in- 
fantum. 

The  combined  death-rate  per  10,000  of  the  population  from  these  eight 
causes  for  the  fifteen  years  (1895-1909)  in  the  cities  and  towns  included 
in  this  report  (about  six-sevenths  of  the  total  population  of  the  State) 
was  as  follows :  — 


Combined  Death-rate  from  Eight  PrincvpcH  Infective  Diseases. 


Combined 

Combined 

Ybab. 

Death-rate  per 

Ybab. 

Death-rmte  per 

10,000. 

10.000. 

1895 

46.4 

1903 

30.7 

1896 

46.8 

1904 

27.0 

1897 

39.7 

1905 

2S.0 

1898 

36  3 

1906 

27.9 

1899 

35.2 

1907 

27.8 

1900 

40.7 

1908,       

28.5 

1901 

33  5 

1909 

27.1 

1902 

30.9 
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The  death-rate  from  eonsmnption  was  lower  in  1909  than  in  any  year 
of  record,  being  13.38,  as  against  13.49  in  1908,  16.50  in  1907,  16.11  in 
1906  and  16.01  in  1905. 

The  seasonal  table  which  appeared  in  the  earlier  reports,  presenting 
the  deaths  by  months  for  each  city  and  town  and  for  the  whole  State,  is 
omitted  in  the  present  report,  since  the  details  presented  in  this  table 
are  not  of  essential  value.  Its  chief  value  consisted  in  the  column  of 
total  figures  for  the  State,  which  is  retained  essentially  in  the  table  on 
page  741. 

The  table  of  percentages  of  total  mortality  shown  in  Table  IV.  acts 
in  a  measure  as  a  check  or  control  in  case  of  erroneous  estimates  of 
population. 

The  changes  in  the  death-rate  from  consumption,  typhoid  fever  and 
puerperal  fever  (see  child-birth  in  report  of  1896,  page  804)  were  quite 
fully  treated  in  the  report  of  1896.  To  these  may  be  added  the  later 
comments  on  the  changes  in  the  death-rate  from  diphtheria,  which  ap- 
pear in  the  figures  of  the  past  fifteen  years. 

The  following  preventable  causes  of  death,  consumption,  measles,  scar- 
let fever,  diphtheria,  whooping  cough,  typhoid  fever,  puerperal  fever 
and  cholera  infantum,  together  constituted  27.2  per  cent,  of  the  total 
mortality  in  1894,  but  had  fallen  off  to  24.2,  24.2,  21.9,  21.1,  20.4,  22.3, 
19.9,  19,  19,  17.5,  16.7,  16.8,  15.9,  17.4  and  17.0  in  the  fifteen  succeed- 
ing years ;  while  the  principal  acute  lung  diseases,  diseases  of  the  heart, 
brain,  kidneys,  cancer,  suicide  and  accident  had  increased  from  35.7 
per  cent,  of  the  total  mortality  to  36.9,  36.9,  38.6,  39.2,  40.2,  38.6,  40.1, 
42.7,  43,  45.7,  46.6,  45.6,  46.3,  46.7  and  47.5  in  the  same  years. 

These  all  combined  constituted  the  greater  part  of  the  total  mortality 
in  each  of  the  sixteen  years  1894-1909,  and  of  the  diseases  specified  in 
the  table  entitled  the  "Balance  of  Mortality,"  in  the  annual  report  of 
1896,  page  812. 

Table  I. 
Poptdatian  of  Cities  and  Large  Towns  esiimaied  for  1909. 


RcpoRTixa  CrnsB  and  Towns. 

1 
Estimated      i 
Population  for 
1909. 

1 

Reporting  CiTiza  and  Towns. 

Estimated 

Population  for 

1909. 

Abington, 

Adams, 

Amesbury, 

Ambent, 

Andover, 

Arlincton, 

5.553 
13.685 
8,840 
5.541 
6.632 
10.520 

Athol 

Attleboroush,        .... 

BcvBrly, 

Blackstone 

1    Boston. 

'    Braintree, 

7.305 
13.913 
16.386 

5.838 
624.491 

7,595 
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Table  I. — Continued. 


Rkpobtinq  Cities  and  Townb. 

1 

Estimated 

Population  for 

1109. 

RKPOBTIirO  CiTIBB  AND  ToWNS. 

Estimated 

Population  for 

1900. 

Bridgewater,         .... 

7,610 

1 

Methuen,      ..... 

9.608 

Brookton, 

65.089 

Middleborough,    . 

6,888 

Brooldine,     . 

26,574 

MiUord. 

12.722 

Cambridge,  . 

102,112 

Milton 

7,434 

Chebea, 

40.080 

Montague,     . 

7,707 

Chioopee, 

21.040 

Natiok, 

9,705 

Clinton, 

13.105 

New  Bedford, 

85,51ft 

Concord, 

6,421 

Newburyport, 

14,834 

Danvors, 

9,479 

Newton, 

30.642 

Dedham, 

• 

8,026 

North  Adams, 

22.15a 

Easthampton, 

7,772 

Northampton, 

21.07S 

Everett, 

83,597 

North  Attleborough,    . 

8,378 

Fall  River,    . 

106,486 

Northbridge, 

7.692 

Fitchburg,     . 

84,263 

Norwood, 

■ 

7,731 

Framingham, 

11.749 

Orange, 

5,62tt 

Franklin. 

5,424 

Palmer, 

7,755 

Gardner, 

13.066 

Peabody, 

14,512 

Gloucester,   . 

26,011 

Pittsfield,      . 

27,032 

Grafton, 

5,196 

Plymouth,    , 

12,514 

Great  Harrington, 

6,388 

Quincy, 

31,037 

Greenfield,    . 

10,140 

Reading, 

6,254 

HaverhiU,     . 

38,862 

Revere, 

14,820 

Hingham, 

4,819 

Rockland, 

7.065 

Holyoke, 

53,590 

Salem,  . 

80,019 

Hudson, 

6.829 

Saugus, 

7,18» 

Hyde  Park*  . 

■ 

15.609 

Somerville, 

76,040 

Ipswich, 

5,641 

Southbridge, 

11348 

Lawrence,     . 

80,000 

South  Hadley.      . 

5.478 

Leominster,  . 

16.030 

Spencer, 

7,121 

Lowell, . 

06,380 

Springfield,  . 

84,237 

L3mn,    . 

84.623 

Stoneham,    . 

6,440 

Maiden, 

41.941 

Stoughton,    . 

6.371 

Marblehead, . 

7,209 

Swampsoott, 

5.617 

Marlborough, 

14,456 

Taunton, 

30.067 

Maynard, 

7,147 

Wakefield,     . 

11.124 

Medford, 

20,921 

Waltham,      . 

28.761 

Mdrose, 

15,459 

Ware,    .... 

8,858 
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Table  I.  —  Concluded. 


RxpoBTiNO  Crrixs  and  Townb. 

—          -w  -                                 I 

1 
Estimated      • 
Population  for 
1909. 

RxpoienNa  Cities  and  Towns. 

Estimated 

Population  for 

1909. 

Watertown, 

12.676 

Wilhamstown 

4.425 

Webflter, 

11.100 

Winchendon,         .... 

6,677 

Welledey,      . 

7.081 

Winchester 

0,038 

Weetboroiigh, 

6.378 

Winthrop. 

7,814 

Weotfield.      . 

14.750 

Wobum 

14,522 

West  Springfield.  . 

8.807 
11,708 

Worcester 

Total, 

136,476 

Weymouth,  . 

2.759.822 

Whitman. 

6.813 

1 

The  death-rate  of  Amesbury,  Andover,  Clinton,  Concord,  Gloucester, 
Hingham,  Marblehead,  Middleborough,  North  Adams,  Palmer,  Spencer, 
Tannton,  Westborough  and  Williamstown  is  based  on  the  population  of 
1905,  these  cities  and  towns  having  slightly  decreased  in  population  in 
the  five  years  which  elapsed  between  the  census  of  1900  and  that  of 
1905. 

The  estimate  of  the  population  of  the  city  of  Chelsea  for  1909,  as 
given  by  the  city  clerk,  is  about  30,000,  which  estimate  has  been  used 
as  a  basis  for  the  death-rate  in  1909.  The  estimate  of  the  State  Board 
of  Health  was  40,080,  and  this  figure  has  been  allowed  to  stand  in  the 
total  reporting  population,  for  the  same  reason  as  in  1908,  (See  page 
•227.) 

While  Lowell  had  fallen  off  between  the  two  census  years,  it  has,  since 
1905,  made  a  gain  by  the  annexation  of  a  part  of  the  town  of  Tewks- 
bury,  and  this  increase  is  included  in  the  population  given  above. 
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Table  IV. 

Deaths  from  Specified  Caueee,  1909,  in  Ciliea  and  Towns  required  to  report  to  the 
State  Board  of  Health,  DeaihrToies  per  10,000  (1905-09),  Deaths  per  1,000 
from  AU  Causes,  1905-09. 


Caubbs  of  Dxath. 

Deaths 
19W. 

MOBTAUTT  PBH  10,000 
THB  P0PUI*AT10N. 

OF 

DSATHB  FEB  1,000  FBOlf 

All  Causbs. 

1M9 

1M9 

IWT 

IIM 

IIM 

IIM 

1M9 

IMT 

1M9 

UW 

CoDsumptiont 

3.693 

13.38 

13.49 

16.60 

16.11 

16.01 

84.07 

82.20 

88  75 

91.00 

95.46 

Smallpox, 

1 

0.0036 

0.02 

0.01 

- 

0.006 

0.022 

0.13 

0.09 

- 

0.046 

MeaalM. 

182 

0.66 

1.22 

0.66 

0.68 

0.61 

4.14 

7.43 

3.13 

3.49 

3.62 

Scarlet  fever. 

244 

0.88 

1.16 

1.00 

0.43 

0.43 

6.66 

7.02 

6.72 

2.60 

2.53 

Diphtheria  and  croup.  . 

664 

2.37 

2.46 

2.61 

2.60 

2.20 

14.89 

14.96 

14.90 

16.03 

13.13 

Whooping  cough,  . 

263 

0.92 

1.01 

0.81 

1.72 

0.64 

6.76 

6.13 

4.66 

10.36 

3.78 

Typhoid  fever. 

373 

1.36 

1.76 

1.26 

1.64 

1.87 

8.49 

10.76 

7.14 

9.87 

11.16 

Cerebio-Bpinal    menin- 

gitia. 
Erysipelas,    . 

225 
163 

0.82 
0.56 

0.93 
0.40 

1.98 
0.49 

1.78 
0.43 

2.36 
0.62 

6.12 
3.48 

6.68 
2.46 

11.36 
2.81 

10.71 
2.68 

14.10 
3.11 

Puerperal  fever,    . 

103 

0.87 

0.83 

0.39 

0.28 

0.34 

2.34 

2.02 

2.23 

1.71 

2.00 

Influenia, 

221 

0.80 

1.04 

1.66 

0.61 

1.22 

6.03 

6.33 

8.91 

3.08 

7.26 

Malarial  fever. 

14 

0.05 

0.03 

0.06 

0.06 

0.13 

0.32 

0.16 

0.47 

0.36 

0.78 

Choieira  infantum. 

1.983 

7.19 

7.08 

6.71 

6.69 

6.88 

46.14 

43.18 

32.67 

33.70 

36.05 

Dsrsentery,    . 

166 

0.60 

0.63 

0.63 

0.68 

0.62 

3.78 

3.21 

3.04 

3.40 

3.71 

Diarrhoea  and  cholera 

matbvm. 
Pneumonia.  . 

697 
4.642 

2.63 
16.82 

3.07 
16.88 

4.73 
17.98 

4.10 
17.72 

4.16 
17.76 

16.87 
105.67 

18.70 
102.94 

27.06 
102.98 

24.72 
106.72 

24.74 
105.86 

Bronchitie,    . 

966 

3.46 

3.63 

4.31 

4.19 

4.81 

21.74 

22.16 

24.68 

25.27 

25.09 

Dieeaeee  of  the  heart,    . 

4.783 

17.33 

17.33 

18.43 

17.00 

17.36 

108.88 

105.84 

105.52 

102.40 

103.60 

Diseases  of   the   brain 

and  spmal  cord. 
DieeasBS  of  the  kidneys. 

3,726 
2,472 

18.60 
8.96 

14.03 
8.46 

14.10 
9.16 

12.46 
8.96 

14.74 
9.01 

84.79 
66.27 

86L.57 
61.68 

80.72 
62  38 

76.03 
63.90 

87.88 
63.76 

Oanoer, .... 

2,299 

8.33 

8.47 

8.37 

8.13 

7.97 

62.33 

61.64 

47.98 

48.98 

47.65 

Suicide. 

346 

1.26 

1.36 

1.36 

1.00 

1.09 

7.86 

8.29 

7.74 

6.01 

6.62 

Accident, 

1,663 

6.03 

6.37 

7.19 

6.29 

6.88 

37.86 

38.82 

■ 

41.16 

37.87 

35.06 

Unknown  or  ill-defined 

416 

1.61 

2.79 

2.15 

1.98 

2.00 

9.47 

17.02 

12.30 

11.05 

11.96 

causes. 
All  causes. 

43,929 

169.17 

164.00 

174.66 

166.10 

167.67 

- 

- 

- 

- 

- 
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Third  Annual  Report  upon  the  Work  of  the  State 

Inspectors  of  Health. 


By  the  Assistant  to  the  Secretary  of  the  Board. 


Owing  to  several  new  legislative  provisions,  the  routine  work  of  the 
State  Inspectors  of  Health  has  been  considerably  modified.  When  in 
1907  the  State  was  divided  into  fifteen  health  districts,  and  one  physician 
was  appointed  State  Inspector  of  Health  in  each  district,  the  inspection 
of  slaughterhouses  and  provisions  did  not  fall  within  the  province  of  the 
inspectors,  whose  duties  at  the  outset  were  varied  and  extensive  along 
three  distinct  lines  of  work,  namely:  (a)  watching  the  incidence  of 
tuberculosis  and  other  commimicable  diseases,  inquiring  into  their 
causes,  and  assisting  local  health  authorities  to  take  the  best  possible 
preventive  measures  for  the  safety  of  the  public;  (h)  keeping  an  eye 
on  all  young  persons  employed  in  factories,  and  examining  them  as  to 
their  health;  and  (c)  enforcing,  under  the  direction  of  the  State  Board 
of  Health,  statutes  relative  to  factory,  tenement  and  school  hygiene. 

In  the  following  year  (1908),  the  State  Board  of  Health  and  the  State 
Inspectors  of  Health  were  specifically  charged  with  certain  duties  relative 
to  slaughtering  and  meat  inspection,  and  in  June  of  the  present  year 
the  Legislature  directed  the  State  Board  of  Health  to  investigate  the 
slaughtering  of  neat  cattle,  sheep  and  swine.  This  investigation  occupied 
the  State  Inspectors  of  Health  for  a  period  averaging  about  two  months. 
The  report  called  for  by  the  Legislature  is  contained  in  the  general  report 
for  the  State  Board  of  Health,  pages  1-5. 

In  the  1908  report  mention  was  made  of  the  diflBculty  of  establishing 
routine  procedures  and  of  classifying  the  details  of  the  work  for  certain 
purposes,  chiefly,  perhaps,  because  of  the  variety  of  duties  to  be  per- 
formed. Yet,  in  spite  of  the  interruption  caused  by  the  additional 
statute  provisions  referred  to,  the  way  became  clear  for  the  adoption  of  a 
scientific  schedule  consisting  of  fundamental  principles  upon  which  much 
of  the  future  work  relating  to  factory  and  occupational  hygiene  will 
depend. 

As  to  data  relating  to  the  health  of  minors  in  factories,  it  was  pointed 
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out  last  year  that  the  discoveiy  of  all  the  minors  who  had  any  physical 
disability  was  highly  improbable,  and  that  it  was  doubtful  whether, 
without  further  legislation,  the  percentage  of  minors  in  ill  health  could 
be  determined  with  any  degree  of  accuracy.  By  a  recent  act  of  the  Legis- 
lature the  word  ^^  minor,"  as  used  in  all  laws  relating  to  the  employment 
of  labor,  is  defined  as  "  a  person  under  eighteen  years  of  age."  With  this 
change  in  legislation,  approximately  half  the  number  of  young  persons 
formerly  grouped  as  minors  could  no  longer  be  considered  such,  and  it 
was  thought,  consequently,  that  those  boys  and  girls  found  to  be  between 
the  ages  of  fourteen  and  eighteen  years  would  receive  more  attention,  and 
that  better  results  would  be  obtained.  While  in  a  measure  this  proved 
to  be  the  case,  the  absence  of  suitable  places  for  the  examination  of  young 
persons  has  proved  a  serious  handicap  in  the  work.  Obviously,  it  is 
important  to  gather  certain  information  concerning  the  health  of  young 
pereons  in  factories  at  their  work,  and  in  connection  therewith  to  study 
the  influence  of  occupation  upon  health.  But  without  better  conveniences 
for  making  physical  examinations,  the  work  cannot  be  done  properly. 
Moreover,  the  examinations  of  young  persons  ought  to  take  into  account 
and  to  record  among  other  things  fitness  for  the  particular  kind  of  wort 
done,  and  ought  to  be  made  with  sufl5cient  frequency,  which  in  any  trade 
or  process  should  not  be  less  often  than  once  a  year,  and  in  some  occupa- 
tions or  processes  not  less  often  than  twice  or  three  times  a  year.  Under 
existing  conditions,  however,  so  thorough  a  system  can  be  only  partially 
carried  out. 

The  principles  upon  which  the  study  of  factory  and  occupational  hy- 
giene is  to  be  based  for  the  immediate  future,  and  the  manner  of  enforcing 
the  existing  laws  on  factory  sanitation,  may  be  understood  from  the 
following  outline :  — 

Whenever  a  State  Inspector  of  Health  finds  in  a  factory  or  workshop 
in  which  five  or  more  women  or  young  persons  are  employed  (a)  inade- 
quate ventilation,  (6)  ineffective  means  for  the  removal  of  dust  (irritat- 
ing or  poisonous  dust,  including  infective  matter),  (o)  gases,  fumes  and 
vapors  (irritating,  poisonous  or  offensive),  he  sends  a  written  notice  to 
the  employer  in  the  form  of  an  order  for  adequate  means  of  ventilation 
and  removal  of  dust,  gases,  etc.,  which  order  must  be  complied  with 
within  a  period  of  four  weeks. 

Whenever  a  State  Inspector  of  Health  finds  that  employees  in  any 
factory  or  workshop  are  not  sufSciently  protected  against  dust  from  emery 
wheels  or  belts,  or  buffing  wheels  or  belts,  he  issues  a  written  order  for 
such  suction  pipes  and  connections  as  he  shall  approve. 

Whenever  a  State  Inspector  of  Health  finds  employees  in  textile 
factories  exposed  to  (a)  impure  or  foul  odors  from  water  used  for  humid- 
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ifying  purposes,  or  to  (b)  an  excess  of  artificial  moisture,  he  issues  a 
written  order  to  the  effect  that  water  used  for  humidifying  purposes  shall 
be  of  such  a  degree  of  purity  as  not  to  give  rise  to  impure  or  foul  odors, 
and  shall  be  so  used  as  not  to  be  injurious  to  the  health  of  persons  em- 
ployed in  such  factories. 

Among  other  conditions  or  influences  to  which  an  occupation  of  special 
hygienic  interest  may  involve  exposure  are  (1)  lack  of  cleanliness,  (2) 
poor  or  insufScient  light,  (3)  dampness,  aside  from  artificial  moisture  in 
the  textile  industry,  and  (4)  excessive  heat.  Inasmuch  as  there  is  no 
l^al  standard  of  cleanliness  in  a  factory  or  workshop,  the  State  In- 
spectors of  Health  have  in  mind  the  highest  standard  of  cleanliness 
found  to  exist  in  the  best  factories  and  workshops  carrjring  on  similar 
business  in  similar  buildings  within  the  Commonwealth.  If  it  appears 
to  a  State  Inspector  of  Health  that  this  standard  is  not  lived  up  to,  he 
sends  a  notice  to  the  employer  in  writing,  either  in  the  form  of  an  order 
or  a  recommendation  based  upon  a  general  statute  requirement  that  all 
factories  and  workshops  shall  be  kept  clean.  In  the  same  way,  whenever 
such  provision  is  not  made  for  light,  either  by  daylight  or  by  artificial 
light,  that,  in  the  opinion  of  the  State  Inspector  of  Health,  the  persons 
employed  in  a  factory  or  workshop  shall  not  be  in  danger  of  injury  to 
their  eyesight,  a  written  order  or  recommendation  is  sent  to  the  employer 
to  the  eif ect  that  better  light  must  be  provided.  In  cases  when  good  light 
is  less  essential,  owing  to  the  kind  of  work  done,  and  poor  light  will  not 
probably  lead  to  injury,  although  the  eflfect  of  well-lighted  rooms  is  desir- 
able as  a  concomitant  factor  in  the  maintenance  of  health,  a  State  In- 
spector of  Health  offers  such  suggestions  in  writing  to  the  employer  as  he 
deems  proper. 

Owing  to  the  fact  that  there  is  no  specific  statute  relative  to  over- 
crowding in  a  factory  or  workshop.  State  Inspectors  of  Health  are 
instructed  when  the  number  of  cubic  feet  of  space  in  any  room  bears  to 
the  number  of  persons  employed  at  a  time  in  the  room  a  proportion  less 
than  three  hundred,  and  the  factory  is  impossible  of  proper  ventilation 
without  an  expensive  mechanical  system,  to  make  such  recommendations 
in  writing  to  the  employer  as  in  his  judgment  are  necessary. 

Whenever  employees  in  factories  or  workshops  are  exposed  to  indoor 
dampness  or  to  excessive  heat,  provided  either  condition  is  to  a  certain 
extent  avoidable.  State  Inspectors  of  Health  mak^  such  suggestions  in 
writing  to  the  employer  as  appear  advisable. 

In  addition  to  the  above-mentioned  conditions  or  influences  to  which 
the  occupation  involves  exposure,  the  Massachusetts  laws  require  that 
pure  drinking  water  shall  be  provided  for  employees  in  manufacturing 
establishments,  that  medical  and  surgical  appliances  be  provided  in  fac- 
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tories,  that  seats  for  women  employees  be  provided  in  manufacturingy 
mechanical  or  mercantile  establishments,  that  washing  facilities  be  pro- 
vided in  foundries,  and  that  receptacles  for  expectoration  be  provided  in 
all  factories  and  workshops. 

Aside  from  the  legal  aspect  of  the  subject,  the  investigations  are  so 
made  and  reported  as  to  show  (1)  the  conditions  necessary  from  a  com- 
mercial point  of  view,  and  (2)  the  hygienic  conditions  or  influences 
from  the  point  of  view  of  the  health  of  (a)  young  persons  and  (6) 
adults. 

By  a  statute  provision  in  force  October  1  of  the  current  year.  State 
Inspectors  of  Health  no  longer  have  authority  to  order  "further  or 
difl'eront  sanitary  or  ventilating  provisions  in  schoolhouses/'  As  the 
law  now  stands,  three  sets  of  officials,  one  local  and  two  State,  are  author- 
ized to  examine  school  buildings,  while  one  State  department,  the  Dis- 
trict Police,  may  "order  such  structural  or  other  changes  in  said 
buildings  1  as  are  necessary  relative  to  the  construction,  occupation,  heat- 
ing, ventile^ting  and  the  sanitary  conditions  and  appliances  of  the  same.'' 
School  physicians  are  required  to  make  such  an  examination  of  school 
buildings  as  in  their  opinion,  and  State  Inspectors  of  Health  as  in  the 
opinion  of  the  State  Board  of  Health,  "  the  protection  of  the  health  of  the 
pupils  may  require,"  although  the  functions  of  all  these  health  oflScials 
are  solely  advisory. 

For  the  sake  of  clearness,  the  following  definitions  of  words  and  phrases 
used  in  the  report  are  given :  — 

Local  Nuisances.  —  By  "  nuisances  '^  is  meant  public  nuisances,  that  is, 
objectionable  conditions  which  affect  the  public  or  the  community. 

Factory  and  Occupational  Hygiene,  —  By  "  factory  hygiene  '^  is  meant 
a  study  of  the  sanitary  conditions  in  the  factories.  Under  this  heading 
are  given  numerical  or  other  data  obtained  while  inspecting  factories. 

By  "  occupational  hygiene  *'  is  meant  a  study  of  the  influence  of  occu- 
pation, trade,  process  of  manufacture,  or  any  particular  method  of  carry- 
ing on  such  occupation,  trade  or  process  of  manufacture,  upon  health. 

Tenement  Hygiene.  —  "  Tenement  hygiene,"  or  "  hygiene  of  tenement 
workrooms,"  relates  to  the  manufacture  of  clothing  in  tenements  and 
dwellings,  and  includes  the  labeling  of  tenement-made  clothing  and  the 
inspection  of  clothing  made  in  improper  places  or  xmder  unhealthy  con- 
ditions. 

Diseases  Dangerous  to  the  Public  Health.  —  By  "diseases  dangerous 
to  the  public  health  "  is  meant  those  infectious  diseases  which  the  State 
Board  of  Health  has  declared  to  be  "  dangerous  to  the  public  health/' 

^  Probably  through  inadvertemoe,  the  phrase  "  except  in  the  city  of  Boston  **  was  omitted  in  Section 
105,  chapter  514  of  the  Acta  of  1909  (c/.  chapter  364  of  the  Acta  of  1900). 


No.  34.]  STATE  INSPECTOBS  OF  HEALTH. 


767 


and  which  are  therefore  notifiable  under  the  provisions  of  sections  49  and 
50  of  chapter  75  of  the  Revised  Laws. 

In  order  that  each  State  Inspector  of  Health  might  be  informed  as 
promptly  as  possible  of  the  existence  of  diseases  dangerous  to  the  public 
health  within  his  district,  the  boards  of  health  of  the  cities  and  the  larger 
towns  were  supplied  with  double  postal  cards,  containing  the  following 
printed  forms,  one  card  addressed  to  the  State  Inspector  of  Health,  the 
other  to  the  State  Board  of  Health.  Cards  for  reporting  cases  of  infec- 
tious diseases  to  the  State  Board  of  Health  have  long  been  in  use,  in 
accordance  with  statutory  provisions,  but  cards  for  reporting  to  each 
State  Inspector  of  Health  the  number  of  cases  of  such  diseases  as  may 
occur  within  his  district  have  only  recently  been  extensively  adopted  by 
local  authorities,  at  the  suggestion  of  the  State  Inspectors  of  Health. 
By  this  means  it  is  now  possible  for  the  State  Inspectors  of  Health  to 
f  oUow  the  incidence  of  communicable  diseases,  in  order  to  inquire  into  the 
causes  of  the  diseases  and  to  suggest  practical  preventive  measures  to 
prevent  their  spread. 

REPORT  OF  INFECTIOUS  DISEASES  TO  THE  STATE  BOARD  OF  HEALTH. 

As  reqnired  by  (he  proTisions  of  Chapter  75,  Section  52,  Reylsed  Laws. 


Catet  reporUd  on — 

,  to  the  Board  of  Health  of 

DiUAsa 

Nams 

AOOBMI 

Signature  of  Se^y  or  Agent  of  Board  of  Health- 
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REPORT  OF  INFECTIOUS  DISEASES  TO  THE  STATE  INSPECTOR  OF  HEALTH, 


Cctsea  reported  on- 


,  to  the  Board  of  Bealth  qf- 


DmmAMMB 


ACTIM0MTG08U, 
ANTEBIOR  POLIOMTBLITIS,  . 
ASIATIC  CHOLBBA, 
CBBBBBO-8PINAL  MENINOITIB, 
DIPHTHBBIA,    .... 
GLANDBBB,         .... 
LBPB08T,  .... 

Malignant  Pustule,  . 

Mbaslbs 

Ophthalmia  Neomatobum, 
Scarlet  Fbybb,    . 


No.  or  Cassb 


DoBAns 


Smallpox, 
Tbtanub, 
Trachoma,     . 
tbichin08i8,  . 
Tubbrculosm, 
Typhoid  Fbybr, 
Ttphub  Fbtbb, 
Varicella,    . 
WHoopiKo  Cough, 
Yellow  Fbvbr,    . 


No.  or  C 


Siffnaiure  of  Sec'p  or  AgetU  of  Board  of  Beaith. 


During  the  year  the  State  Inspectors  of  Health  distributed  to  local 
boards  of  health,  visiting  nurses^  charitable  organizations,  superintendents 
of  schools,  factory  employers  and  employees,  anti-tuberculosis  societies, 
and  others,  several  thousand  copies  of  the  pamphlet  prepared  by  the  State 
Board  of  Health  "  On  the  Prevention  of  the  Spread  of  Tubercxdosis,*'  the 
pamphlet  having  been  arranged  particularly  for  the  needs  of  Massa- 
chusetts. 

Following  is  a  record  of  the  proceedings  and  observations  of  the  State 
Inspectors  of  Health  for  the  fiscal  year  ending  Oct.  31,  1909,  in  accord- 
ance with  the  provisions  of  section  4  of  chapter  537  of  the  Acts  of  1907. 

Health  Disisiot  No.  1. 
Ghaalbs  E.  Mobss,  M.D.,  Wareham,  State  IfwpMtor  of  HealtK 

This  district  includes  the  counties  of  Barnstable,  Dukes  and  Nantucket, 
and  the  town  of  Wareham. 


Diseases  Dangerous  to  the  Public  Health, 

Local  health  authorities  have  done  much  better  work  in  connection  with  the 
prevention  of  the  spread  of  tuberculosis,  both  in  making  inquiries,  and, 
when  necessary,  visiting  persons  ill  with  the  disease  as  soon  as  notice  of  the 
illness  was  received,  and  in  the  matter  of  insx>ecting  and  fumigating  premises 
after  occupancy  by  patients.    While  the  State  Inspector  of  Health  reported 
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that  in  his  opinion  more  eases  of  tuhereulosis  Ytere  revealed  to  local  health 
authorities  than  in  former  years,  some  physicians  are  still  refusing  to  re- 
port snch  cases. 

Eight  cases  of  diptheria  scattered  throughout  the  district  were  reported. 
Some  advance  was  made  on  the  part  of  a  few  towns  in  the  method  of 
quarantine  hy  demanding  at  least  one  negative  culture  before  releasing  the 
patient. 

An  extensive  epidemic  of  measles  occurred  in  Barnstable  during  May, 
June  and  the  first  half  of  July,  —  74  cases  in  all.  During  November  and 
December,  1908,  58  cases  of  this  disease  were  reported. . 

Local  Nuisances, 

Three  alleged  nuisances  were  investigated  as  follows:  relative  to  two 
tenement  houses  and  their  surroundings  in  Provincetown ;  a  bam  cellar  in 
Harwich  where  pigs  were  kept;  and  relative  to  the  draining  of  numerous 
cesspools  and  sink  drains  into  Eel  Pond,  Wood's  Hole,  Falmouth.  In  each 
instance  it  was  found  that  a  nuisance  existed,  and  the  State  Inspector  of 
Health  informed  the  local  board  of  health  that  they  had  absolute  power  to 
abate  the  same.    The  conditions  in  two  of  the  towns  were  much  improved. 

Consultations  with  Local  Boards  of  Hedlth. 

In  Oak  BlufiEs,  Provincetown  and  Wareham  the  local  health  authorities 
gave  considerable  attention  to  the  improvement  of  existing  conditions  on 
milk  farms.  While  no  attempt  was  made  to  introduce  the  practice  of  bac- 
terial counts,  or  to  establish  any  definite  standard  of  cleanliness,  an  honest 
effort  was  made  to  keep  the  cows,  barns  and  surroundings  reasonably  clean. 
The  State  Inspector  of  Health  urged  the  importance  of  dairy  sanitation 
upon  all  the  local  authorities  within  the  district. 

Schoolhouse  Hygiene, 

During  the  spring  12  schoolhouses  in  the  town  of  Wareham  were  inspected 
and  detailed  reports  of  the  conditions  found  were  filed  in  the  office  of  the 
State  Board  of  Health. 

Pour  of  the  school  buildings  were  found,  in  the  opinion  of  the  inspector, 
totally  unfit  for  use.  Considering  the  conditions  of  the  buildings,  the  struc- 
tural changes  that  would  be  necessary  to  render  them  suitable  would  involve 
an  unreasonable  expenditure  of  money. 

In  1  school  building  it  appeared  to  the  State  Inspector  of  Health  that  an 
adequate  heating  and  ventilating  system  might  be  installed  at  a  moderate 
cost  which  would  make  the  building  reasonably  safe  for  a  small  number  of 
pupils. 

A  tendency  to  overcrowd  certain  rooms  was  noticed  in  a  number  of  school 
buildings.  In  4  schools  the  overcrowding  of  some  of  the  classes  was  such 
as  to  be  decidedly  objectionable. 
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In  4  schools  the  arrangement  of  the  desks  with  relation  to  the  windows 
was  bad,  inasmuch  as  it  caused  the  pupils  to  face  the  light.  In  1  school- 
house  the  light  could  be  materially  improved  by  whitening  the  walls  and 
ceilings  and  cleaning  the  windows. 

The  cleanliness  of  2  buildings  was  not  satisfactory,  and  in  1  school  it  was 
observed  that  some  of  the  larger  pupils  could  not  sit  properly  in  their 
seats,  since  the  desks  were  not  high  enough  to  allow  the  knees  to  go  under. 

In  1  schoolhouse  an  auxiliary  heater  was  found  in  the  basement  room 
where  the  toilet  facilities  were  located.  The  air  in  this  room  was  foul,  and 
for  this  reason  it  appeared  to  the  State  Inspector  of  Health  that  in  case 
the  boards  of  which  the  cold-air  duct  was  constructed  should  become  loosened, 
a  considerable  supply  of  foul  air  might  be  supplied  by  means  of  the  heater 
to  the  intermediate  room.  It  appeared  to  the  State  Inspector  of  Health  that 
the  heater  should  be  removed  from  its  present  location;  furthermore,  that 
modem  plumbing  be  provided,  that  small  cesspools  for  waste  water  from 
taps  be  constructed  and  that  greater  care  should  be  taken  as  to  the  cleanli- 
ness of  the  building. 

Slaughterhouse  Inspection. 

During  the  year  each  of  the  28  slaughterhouses  in  the  district  was  in- 
spected. Some  towns  issued  no  licenses,  some  appointed  no  meat  inspectors, 
and  some  failed  entirely  to  observe  the  laws.  Persons  appointed  as  meat 
inspectors  in  some  towns  did  not  make  it  a  practice  to  be  present  at  the 
time  of  slaughter.  In  one  town  the  meat  inspector's  stamp  was  found  to 
be  kept  by  the  proprietor  of  a  slaughterhouse.  Consultations  were  held  with 
the  selectmen  and  boards  of  health  of  the  various  towns  in  relation  to  the 
slaughtering  laws,  and  before  the  end  of  the  year  the  State  Inspector  of 
Health  believed  that  the  laws  relating  to  licenses  for  slau^tering,  insi>ee- 
tion  of  meat  and  stamping  carcasses  were  obser\'ed  and  enforced  in  each 
town.  In  the  opinion  of  the  State  Inspector  of  Health,  local  health  au- 
thorities might  do  much  to  make  the  conditions  of  slaughterhouses  better 
by  frequent  inspections  and  by  demanding  strict  cleanliness  of  buildings 
and  surroundings. 

Health  District  No.  2. 
Adam  S.  MacKnioht,  M.D.,  Fall  River,  State  Inspector  of  Sealth. 

This  district  includes  the  cities  of  Fall  River  and  New  Bedford,  and  tBe 
towns  of  Acushnet,  Berkley,  Dartmouth,  Dighton,  Fairhaven,  Freetown, 
Marion,  Mattapoisett,  Rehoboth,  Rochester,  Seekonk,  Somerset,  Swansea  and 
Westport. 

Diseases  Dangerous  to  the  Public  Health. 

In  an  investigation  of  the  prevalence  of  typhoid  fever  during  the  month 
of  August,  the  State  Inspector  of  Health  inspected  the  milk  routes  of  a 
dealer  in  Fall  River  whose  entire  supply  came  from  without  the  State,  in 
addition  to  the  routes  of  other  dealers  who  were  accustomed  to  exchange 
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receptacles;  also  small  stores  and  various  milk  farms  and  home  conditions 
under  which  milk  was  received.  The  totaf  number  of  milk  farms  visited 
in  adjoining  towns  within  and  without  the  State  was  75.  One  hundred  and 
forty-one  tenement  houses,  26  stores  and  15  other  establishments  were  in- 
spected. While  no  definite  cause  for  the  outbreak  of  the  disease  could  be 
determined,  many  unhygienic  conditions  were  revealed  and  remedied. 

Consultations  with  Local  Boards  of  Health. 

During  the  investigation  of  local  nuisances,  the  chairman  or  some  member 
of  the  local  board  of  health  not  infrequently  has  accompanied  the  State 
Inspector  of  Health.  In  this  way  the  State  Inspector  of  Health  has  become 
well  acquainted  with  many  health  officials  within  his  district,  and  is  better 
able  to  deal  with  them  in  matters  which  tend  to  affect  the  public  health. 
Especially  valuable  results  have  been  obtained  in  dealing  with  the  local 
authorities  in  the  smaller  communities  in  relation  to  preventing  the  spread 
of  diseases  dangerous  to  the  public  health.  The  city  boards  of  health  have 
acted  promptly  in  making  quarantine  regulations. 

In  the  town  of  Marion  (population  1,029)  the  local  board  of  health  was 
found  to  be  doing  little,  if  anything,  beyond  placarding  houses  and  notify- 
ing school  authorities  whenever  a  case  of  communicable  disease  was  known  to 
exist.  Such  matters  as  those  relating  to  the  establishment  of  quarantine 
were  left  entirely  in  the  hands  of  the  local  physicians.  The  most  of  the 
physicians  reported  cases  of  scarlet  fever,  diphtheria  and  measles,  although 
not  because  of  any  request  of  the  board  of  health.  Practically  nothing  had 
been  done  to  prevent  the  spread  of  tuberculosis.  The  State  Inspector  of 
Health  informed  the  local  board  of  health  that  when  a  physician  diagnosed 
a  case  of  diphtheria  the  State  would  supply  antitoxin  in  necessaiy  quantities, 
and  that  when  a  person  was  discovered  with  cough  and  expectoration  that 
had  lasted  for  some  time,  boxes  for  expectoration  would  be  furnished  for 
a  bacteriological  examination,  which  would  confirm  or  tend  to  eliminate  the 
diagnosis  of  tuberculosis. 

In  the  town  of  Fairhaven  (population  4,235)  the  State  Inspector  of 
Health  found  that  the  local  board  of  health  had  not  notified  the  practicing 
physicians  of  the  town  of  the  diseases  declared  by  the  State  Board  of  Health 
on  Aug.  1,  1907,  to  be  dangerous  to  the  public  health,  and  that,  consequently, 
few  physicians  reported  such  cases.  When  such  diseases  as  scarlet  fever, 
diphtheria  and  measles  were  reported  by  physicians  the  local  board  of  health 
notified  the  library  authorities.  Matters  relating  to  quarantine  were  found 
to  be  left  with  the  attending  physicians,  each  one  determining  for  himself 
and  his  patient  the  necessary  period  of  quarantine. 

Many  matters  of  minor  importance  were  attended  to  by  the  town  improve- 
ment society  without  the  assistance  of  the  local  board  of  health.  This  board, 
likewise,  was  informed  that  culture  tubes,  diphtheria  antitoxin  and  sputum 
boxes  would  be  supplied  by  the  State  when  needed. 

In  reply  to  questions  asked  by  the  local  board  of  health  relative  to  water 
supplies  and  sewerage  the  State  Inspector  of  Health  advised  that  wherever 
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possible  wells  should  be  discontinued  and  connections  should  be  made  with  the 
town  water  supply,  and  that  cesspools  should  be  connected  with  the  sewerage 
system. 

Health  of  Minors  in  Factories, 
The  total  number  of  minors  seen  and  questioned  was  1,581. 
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No  minors  were  found  to  be  in  Ul  health. 


Schoolhouse  Hygiene, 

With  but  few  exceptions  the  school  buildings  in  the  cities  within  the 
district  were  found  to  be  modem  in  construction  and  equipment  and  to  have 
conditions  favorable  to  the  health  of  the  pupils,  so  that  the  attention  of  the 
State  Inspector  of  Health  was  directed  mainly  to  the  schoolhouses  in  the 
smaller  communities.  With  the  exception  of  one  town  the  schoolhouses  in 
the  various  towns  were  not  free  from  criticism.  In  many  instances  the  build- 
ings were  totally  unfitted  for  school  purposes,  being  in  need  of  repair, 
improperly  heated,  inadequately  ventilated  and  poorly  equipped,  —  condi- 
tions which  are  not  conducive  to  the  physical  welfare  of  school  children. 

Westport.  —  With  the  exception  of  the  2  new  school  buildings  at  West- 
port  Head  and  Westport  Point,  respectively,  the  schoolhouses  were  found 
to  be  old,  without  cellars,  with  but  one  room  and  in  an  unsanitary  condition. 
In  the  opinion  of  the  State  Inspector  of  Health  some  of  the  bams  in  the 
neighborhood  were  in  better  order  and  more  comfortable  than  the  build- 
ings used  for  school  purposes.  The  buildings  equipped  as  they  were  could 
not  be  properly  heated  or  ventilated.  Pupils  near  a  stove  located  on  one 
side  were  subjected  to  excessive  heat,  while  those  remote  from  the  stove 
were  necessarily  cold.  Whatever  ventilation  was  provided  must  be  by  open- 
ing the  windows,  with  the  result  that  some  of  the  pupils  were  exposed  to 
drafts.    Proper  washing  facilities  were  lacking  in  all  the  buildings. 

It  was  discovered  that  the  privies  and  vaults  were  faulty  in  construction, 
seldom  emptied  and  never  disinfected. 

Union  Grammar  and  Primary  School,  —  The  building  was  found  to  be  in 
bad  condition  generally,  as,  for  example,  plaster  falling,  floors  in  bad  order, 
rooms  dirty  and  faulty  stove  piping. 

Lighting:  While  the  schoolhouse  was  reasonably  well  lighted  the  light 
might  be  improved  by  whitening  the  walls  and  ceilings  and  by  substituting 
larger  windows  for  the  present  small  ones. 

Ventilation :  The  ventilation  of  each  room  was  so  inadequate  that  in  order 
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to  provide  for  efficient  and  proper  ventilation  structui^al  alterations  would 
be  necessary  involving  an  unreasonable  expenditure  of  money  in  view  of  the 
building  in  question.  The  building  was  not  kept  clean,  and  in  the  opinion 
of  the  State  Inspector  of  Health  was  totally  unfit  for  school  purposes. 

South  Westport  School.  —  In  general,  the  conditions  were  found  to  be 
nnsuited  for  school  purposes. 

YentUation:  No  ventilating  provisions.  In  the  opinion  of  the  State  In- 
spector of  Health  the  only  way  of  providing  efficient  and  adequate  ventila- 
tion would  be  by  structural  alterations  which  probably  could  not  be  made 
without  unreasonable  expense;  hence  the  building  was  deemed  unfit  for 
school  purposes. 

East  Side  School  —  Building  generally  neglected.  In  need  of  repair 
inside  and  out.  Without  proper  ventilating  provisions  and  should  either  be 
abandoned  or  rebuilt.    Surroundings  greatly  neglected. 

Horseneck  School.  —  Building  was  found  to  be  neglected  inside  and  out, 
and  in  the  opinion  of  the  State  Inspector  of  Health  was  totally  unfit  for 
school  purposes. 

Westport  State  Side  School  —  Building  was  found  to  be  badly  in  need 
of  repair  inside  and  out.  In  the  opinion  of  the  State  Inspector  of  Health 
it  was  totally  unsuited  for  school  purposes. 

Hick's  Comer  School  —  The  building  was  found  to  be  in  need  of  repair 
generally.  In  the  opinion  of  the  State  Inspector  of  Health  its  use  should 
be  discontinued  for  school  purposes. 

Mouse  Mill  School  —  The  building  was  found  to  be  only  in  fair  condition, 
and  in  the  opinion  of  the  State  Inspector  of  Health  the  location  was  un- 
suited for  a  schoolhouse. 

Westport  Point  Grammar  and  Primary  School  —  The  State  Inspector  of 
Health  approved  both  location  and  building  for  school  purposes.  Both  ven- 
tilation and  lighting  appeared  to  be  adequate,  and  the  rooms  were  of  modem 
size  and  equipment. 

Head  High,  Grammar  and  Primary  School  —  The  State  Inspector  of 
Health  approved  both  location  and  building  for  school  purposes. 

Ventilation  and  Lighting:  Ventilating  and  lighting  provisions  were  ade- 
quate. 

Sanitaries:  The  water-closet  provisions  were  modern  and  satisfactory, 
although  means  were  not  provided  for  an  adequate  supply  of  water  for 
flushing  purposes.  In  other  respects  it  was  the  best  school  building  in  the 
town. 

San  ford  Road  School.  —  Lighting :  While  the  room  was  fairly  well  lighted, 
the  light  might  be  improved  by  whitening  the  walls  and  ceilings,  and  by 
inserting  larger  windows. 

Ventilation:  The  ventilation,  aside  from  overcrowding,  was  distinctly  bad. 
In  the  opinion  of  the  State  Inspector  of  Health  the  building  was  too  small, 
and  totally  unfit  for  school  purposes. 

Acoaxet  School  —  While  it  appeared  to  the  State  Inspector  of  Health 
that  the  present  location  for  a  school  building  was  necessary,  it  seemed  to 
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him  that  the  building  needed  to  be  reconstructed,  particularly  because  of 
inadequate  ventilation. 

West  Side  School. —  The  schoolhouse  was  found  to  be  in  need  of  ex- 
tensive repairs,  inside  and  out.  It  was  neither  adequately  ventilated  nor 
well  lighted,  and  in  the  opinion  of  the  State  Inspector  of  Health  was  unfit 
for  school  purposes. 

Macomher's  Comer  School.  —  The  building  was  found  to  be  in  need  of  re- 
pair, inadequately  ventilated,  overcrowded  and  poorly  lighted,  and  while  in  the 
opinion  of  the  State  Inspector  of  Health  it  was  not  entirely  unfit  for  school 
purposes,  structural  alterations  were  necessary  which  could  only  be  made 
at  considerable  expense. 

BrownelVs  Corner  School.  —  The  schoolhouse  in  general  was  found  in 
an  unsatisfactory  condition.  It  was  inadequately  ventilated,  overcrowded, 
not  well  lighted,  and  not  kept  clean,  and  in  the  opinion  of  the  State  Inspec- 
tor of  Health  should  be  enlarged  and  improved  or  condenmed. 

North  Westport  School.  —  The  building  was  found  to  be  in  need  of  repair 
and  general  improvement.  Neither  ventilating  provisions  nor  water-closet 
provisions  were  adequate. 

AcJUSHNET.  —  Long  Plain  School.  —  The  building  was  found  to  be  greatly 
in  need  of  repairs,  inside  and  out.  The  rooms  were  not  kept  clean  and  the 
seats  for  the  pupils  were  not  proper.  The  walls,  ceilings  and  stairways 
needed  cleaning  and  repairing.  The  ventilating  provisions  were  inadequate 
and  the  rooms  were  not  well  lighted.  Provision  was  not  made  for  a  suffi- 
cient number  of  proper  water-closets.    Proper  washing  facilities  were  lacking. 

Perry  Hill  School.  —  The  building  was  foimd  to  be  in  need  of  repair. 
Both  ventilation  and  light  were  inadequate  and  both  could  be  improved 
with  reasonable  expense.  Ceilings  and  walls  needed  whitening,  and  the 
desks  for  the  pupils  were  unsuitable.    Proper  washing  facilities  were  lacking. 

Military  Hygiene. 

During  the  period  between  August  13  and  Augrust  20  various  detachments 
of  troops  marched  and  camped  within  this  district.  The  headquarters  were 
at  North  Quittacus,  Rochester.  Landings  were  made  at  New  Bedford  and 
Fairhaven.  Among  the  towns  invaded  were  Mattapoisett,  Marion,  Rochester, 
Acushnet,  Freetown  and  Berkley.  During  the  period  of  the  maneuvers  the 
camping  places  were  inspected  daily  by  some  health  official,  including  observa- 
tions made  by  the  State  Inspector  of  Health.  The  sanitary  regulations  of 
the  army  authorities  were  strict,  and,  in  the  main,  effective,  although  several 
instances  of  bathing  in  the  waters  of  lakes  and  ponds  were  noted.  The 
latrines  were  sufficiently  numerous,  but  lacked  fly  screens.  Criticism  might 
also  be  made  as  to  the  shallowness  of  the  trenches,  the  insufficient  use  of 
chlorinated  lime  as  a  disinfectant,  and  not  infrequent  delays  in  the  prompt 
covering  of  dejecta.  During  the  same  period  the  State  Inspector  of  Health 
observed  that  some  of  the  travelling  public  disregarded  public  health  pre- 
cautions, and  consequently  caused  conditions  far  more  dangerous  to  the 
camping  communities  by  careless  disposal  of  excreta  than  the  maneuvering 
army. 
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Results  of  Slaughterhouse  Investigation, 

The  following  prosecutions  were  conducted  for  violating  the  slaughtering 
laws : — 

The  proprietor  of  a  slaughterhouse  in  Seekonk  pleaded  guilty  in  the  First 
District  Court,  Taunton,  for  conducting  a  slaughterhouse  without  a  license 
and  for  slaughtering  without  a  license,  and  was  fined  $5  on  each  count. 

Two  proprietors  of  slaughterhouses  in  Swansea  pleaded  guilty  in  the 
Second  Bristol  Court,  Fall  River,  for  (a)  slaughtering  on  Sunday,  a  day 
not  specified  in  the  license;  (b)  failing  to  notify,  and  slaughtering  a  carcass 
in  the  absence  of  a  meat  inspector;  (c)  having  in  possession  with  intent 
to  sell  a  carcass  which  had  not  been  inspected  and  stamped;  and  {d) 
slaughtering  without  a  license.  In  accordance  with  the  custom  of  the  court 
in  first  offences,  the  charges  were  filed  on  payment  of  costs,  amounting  to 
about  $13. 

Six  proprietors  of  slaughterhouses  in  Dartmouth  pleaded  guilty  in  the 
Third  District  Court,  New  Bedford,  for  slaughtering  without  a  license,  and 
were  fined  from  $10  to  $15  each.  The  same  men  were  fined  from  $10  to  $15 
for  using  a  building  for  slaughtering  purposes  without  the  written  consent 
and  permission  of  the  board  of  health.  A  case  against  a  proprietor  of 
another  slaughterhouse  was  tried,  for  slaughtering  cattle  without  causing 
carcasses  to  be  inspected  and  for  having  in  his  possession  with  intent  to 
sell  a  portion  of  a  carcass  not  stamped  or  branded  as  provided  by  law.  The 
defendant  pleaded  guilty,  and  the  case  was  discharged  on  a  technical  ruling 
of  the  court. 

Prosecution  was  conducted  in  the  Second  District  Court,  Fall  River,  for 
offering  for  sale  as  food  a  carcass  which  had  not  been  inspected  or  stamped 
at  the  time  of  slaughter.  The  charges  were  filed,  the  defendants  paying  costs 
amounting  to  $3  and  being  discharged. 

The  investigation  was  continued  until  no  unlawful  slaughtering  was  de- 
tected. Fall  River  and  New  Bedford  have  appointed  regular  salaried  meat 
inspectors.  There  was  but  one  licensed  slaughterhouse  in  each  city  although 
seven  or  eight  licensed  butchers  slaughter  in  each  building.  In  the  towns 
most  of  the  farmers  insisted  upon  a  place  for  slaughtering  and  the  right  to 
butcher  at  home,  and  succeeded  in  obtaining  a  license  therefor.  Such  licenses 
invite  patronage,  and  the  premises  are  sublet  to  neighboring  or  out-of-town 
dealers  or  butchers.  It  is  known  that  carcasses  have  been  carried  from  one 
town  or  place  of  slaughter  to  another  without  either  having  been  inspected 
or  stamped.  It  is  known,  too,  that  carcasses  have  been  stamped  on  highways 
by  ofi^cials  who  have  never  seen  the  heads  or  internal  organs,  and  that 
slaughtering  has  been  conducted  secretly  at  night,  without  official  inspection 
or  stamping,  in  remote  sections,  the  products  of  which  were  taken  to  small 
stores  in  crowded  localities  in  the  early  morning  hours  to  meet  the  needs 
of  the  industrial  population,  or  sold  to  foreigners  conducting  large  boarding 
houses,  for  pickling,  sausages  or  other  food  purposes. 
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Heai/th  District  No.  3. 
Wallace  C.  Keith,  M.D.,  Brockton,  State  Inspector  of  Health, 

This  district  includes  Plymouth  County,  exclusive  of  the  towns  of  Marion, 
Mattapoisett,  Rochester  and  Warehani;  and,  in  addition,  the  towns  of  Co- 
hasset  and  Weymouth. 

Diseases  Dangerous  to  the  Public  Health, 

Measles  in  Brocktork.  —  In  December,  1908,  6  cases  of  measles  were  re- 
ported; in  January,  1909,  203;  in  February,  423;  in  March,  700;  and  in 
April,  369.    The  schools  were  closed  from  February  19  to  March  8. 

Typhoid  Fever.  —  In  late  May  and  early  June  a  series  of  cases  of  typhoid 
fever  appeared  in  Brockton.  The  cause  of  the  outbreak  was  thought  to  be 
due  to  an  employee  on  a  milk  farm  who  himself  was  ill  with  the  disease 
about  the  middle  of  May.  Another  series  of  typhoid  cases  occurred  in 
Brockton  during  the  latter  part  of  August,  September  and  October.  There 
were  several  so-called  walking  typhoid  cases,  and  it  was  found  that  the 
water  used  in  the  home  of  the  first  person  stricken  with  the  disease  was  from 
a  badly  polluted  spring.  The  local  board  of  health  later  forbade  the  use 
of  this  water  for  drinking  purposes.  Seven  cases  were  found  in  one  family. 
On  the  premises  occupied  by  this  family  were  the  contents  of  an  old  cess- 
pool, into  which  excreta  of  former  typhoid  patients  had  been  put,  some  of 
which  overflowed  into  the  dark  cellar. 

Another  outbreak  of  typhoid  fever  which  occurred  on  a  milk  route  was 
thought  to  be  due  to  the  illness  of  an  employee,  who  remained  several  days 
on  the  farm  ill  with  beginning  typhoid. 

Consultations  with  Local  Boards  of  Health. 

Considerable  time  was  spent  in  interviews  with  local  boards  of  health 
relative  to  the  following  matters:  reporting  cases  of  diseases  dangerous  to 
the  public  health;  regulating  quarantine;  the  statute  provisions  relative  to 
meat  inspection  and  the  inspection  of  slaughterhouses;  regulating  garbage 
disposal  and  abating  nuisances. 

Local  Nuisances, 

In  Plympton,  a  large  amount  of  refuse  from  the  rendering  plant  left 
exposed  near  several  dwelling  houses  gave  rise  to  a  disagreeable  odor.  This 
nuisance  was  called  to  the  attention  of  the  local  board  of  health  by  the  State 
Inspector  of  Health,  and  abated. 

In  Rockland,  the  contents  of  a  cesspool  were  overflowing  into  the  cellar 
of  a  neighbor,  thus  constituting  a  nuisance.  The  matter  was  brought  to  the 
attention  of  the  local  board  of  health  by  the  State  Inspector  of  Health,  and 
the  nuisance  abated. 

In  West  Bridgewater,  the  hogs  of  one  farmer  were  so  near  a  neighbor's 
house  as  to  be  adjudged  a  nuisance  by  the  State  Inspector  of  Health,  who 
reported  the  matter  to  the  local  board  of  health.    The  nuisance  was  abated. 
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In  Middleborough,  hogs  under  a  bam  in  the  thickly  populated  part  of  the 
town  were  offensive  to  the  neighborhood.  The  State  Inspector  of  Health, 
after  investigating,  brought  the  matter  to  the  attention  of  the  local  board  of 
health,  and  the  nuisance  was  abated. 

In  Weymouth,  a  complaint  relative  to  an  overflowing  cesspool  was  made 
to  the  State  Inspector  of  Health  who,  after  investigating,  adjudged  the  con- 
ditions to  be  a  nuisance  and  brought  the  matter  to  the  attention  of  the  local 
board  of  health.    The  nuisance  was  abated. 

In  East  Bridgewater,  near  Center  and  Union  streets,  a  considerable  amount 
of  surface  water  was  held  back  in  which  refuse  of  various  kinds  found  its 
way,  constituting  a  nuisance.  The  matter  was  investigated  by  the  State  In- 
spector of  Health  and  called  to  the  attention  of  the  local  board  of  health, 
and  the  nuisance  abated. 

Factory  Hygiene, 

As  a  result  of  a  reconunendation  of  the  State  Inspector  of  Health,  in  one 
factory  extensive  changes  were  made,  greatly  improving  the  sanitation  of 
the  water-closets  and  the  ventilation  of  the  entire  establishment. 

In  another  establishment,  as  the  result  of  a  suggestion  of  the  State  In- 
spector of  Health  a  blower  system  for  the  removal  of  dust  in  a  room  where 
bales  of  hemp  are  opened  was  installed. 

Forty-eight  inspections  of  factories  were  made  and  9  conferences  held  with 
superintendents  relative  to  sanitation.  One  of  the  conferences  was  in  rela- 
tion to  the  construction  of  a  new  building,  and  2  were  in  regard  to  improved 
conditions  of  water-closets.  Forty-four  orders  were  issued,  43  of  which 
were  complied  with.  The  order  not  complied  with  related  to  changes  in  a 
factory  which  later  was  destroyed  by  fire.  In  a  shoe  factory  improved  light 
was  required  in  one  department.  In  another  establishment  the  ventilation 
was  greatly  improved  in  that  part  of  the  building  which  formerly  was  near 
the  boiler  room  and  exposed  to  coal  gas  and  steam.  In  10  factories  the 
sanitation  of  water-closets  was  improved.  In  6  shoe  factories  more  efficient 
means  were  introduced  for  the  removal  of  dust  generated  in  the  course  of 
manufacturing  processes.  Outfits  containing  medical  and  surgical  appli- 
ances were  required  in  5  establishments,  and  receptacles  for  expectoration 
in  14. 

Health  of  Minors  in  Factories, 
Total  number  of  minors  seen  and  questioned  581. 


AOB. 

14 

IS 

le 

17 

18 

19 

SO 

Total. 

Male 

Female 

9 
16 

85 
25 

70 
49 

63 
49 

58 
48 

67 
84 

38 
80 

380 
251 

Total, 

25 

60 

119 

112 

106 

91 

68 

581 

Xo  minors  were  found  to  be  in  ill  health. 
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Health  of  Adults  in  Factories, 

Two  cases  of  tuberculosis  in  adults  were  brought  to  the  attention  of  the  local 
board  of  health  and  were  properly  cared  for.  One  of  the  patients  was  found 
in  the  cutting  room  of  a  shoe  factory.  The  man,  thirty-five  years  old,  had 
worked  as  a  cutter  in  different  factories  for  nearly  fifteen  years.  The  other 
patient,  a  man  aged  sixty  years,  was  for  many  years  a  "  bottom  scourer " 
in  a  finishing  room. 

Schoolhouse  Hygiene. 

Fifteen  schoolhouses  were  inspected,  2  of  which  were  found  to  be  unfit  for 
use  because  of  inadequate  ventilation  and  improper  light.  Three  other 
buildings  needed  improved  ventilation. 

The  new  high  school  building  in  Brockton  has  been  completed,  and  the 
sanitary  conditions  therein  are  of  a  high  order. 

The  new  grammar  school  building  in  Kingston  is  completed  and  relieves 
the  previously  overcrowded  condition  of  the  high  school  building. 

At  the  time  of  visit  to  the  high  school  building  in  Whitman  the  ventila- 
tion of  the  rooms  was  distinctly  bad,  even  with  some  of  the  windows  open. 
No  mechanical  means  were  provided  for  the  introduction  of  fresh  or  the 
removal  of  foul  air.  In  the  opinion  of  the  State  Inspector  of  Health  the 
present  building  should  be  supplanted  by  a  new  one. 

Slaughterhouse  Inspection. 

At  the  time  this  report  was  submitted  there  were  34  licensed  slaughter- 
houses within  the  district.  Only  3  of  the  slaughterhouses  visited  merited 
especial  commendation  so  far  as  the  sanitation  of  the  building  was  con- 
cerned. 

Water  Supply  and  Sewerage, 

The  city  of  Brockton,  as  the  result  of  the  suggestion  of  the  State  Inspector 
of  Health,  extended  the  sewer  to  a  point  near  the  factory  of  W.  W.  Gross 
Inc.,  so  that  immediate  connection  was  made  with  the  factory,  thereby  dis- 
continuing the  pollution  of  Salisbury  Brook  from  this  source. 

The  sewer  department  of  Brockton  was  urged  by  the  State  Inspector  of 
Health  to  extend  the  sewer  to  the  Brockton  Hospital,  and  by  so  doin^ 
remove  the  offensive  and  unsightly  filter  beds  at  the  hospital. 

In  Rockland,  at  the  suggestion  of  the  State  Inspector  of  Health  a  pol- 
luted well  was  discontinued  by  the  local  board  of  health  and  town  water 
was  substituted. 
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Health  District  No.  4. 
Eluott  Washbubn,  M.I).;  Taunton,  State  Inspector  of  Health. 

This  district  includes  the  cities  of  Quincy  and  Taunton,  and  the  towns  of 
Attleborough,  Avon,  Bellingham,  Blackstone,  Braintree,  Canton,  Dedham, 
Easton,  Foxborough,  Franklin,  Holbrook,  Hyde  Park,  Mansfield,  Milton, 
Norfolk,  Norton,  North  Attleborough,  Norwood,  Plain ville,  Randolph,  Rayn- 
ham,  Sharon,  Stoughton,  Walpole,  Westwood  and  Wrentham. 

Diseases  Dangerous  to  the  Public  Health, 

Assistance  was  given  to  certain  boards  of  health  regarding  the  prevention 
of  the  spread  of  diseases  dangerous  to  the  public  health  as  follows:  board 
of  health  of  Avon,  as  to  whooping  cough;  of  Hyde  Park,  as  to  tuberculosis 
and  typhoid  fever;  of  Easton,  as  to  scarlet  fever;  of  North  Attleborough, 
as  to  tuberculosis;  of  Norwood,  as  to  typhoid  fever;  of  Taunton,  as  to 
typhoid  fever;  of  Walpole,  as  to  syphilis ;  and  of  "Westwood,  as  to  diphtheria. 

The  State  Inspector  of  Health  addressed  audiences  at  Attleborough, 
Quincy  and  Taunton  upon  the  "  Nature  and  Prevention  of  Tuberculosis," 
in  addition  to  discussing  the  best  methods  of  preventing  the  spread  of  this  dis- 
ease with  the  local  health  authorities.  A  tuberculosis  exhibit  was  held  at  Attle- 
borough. Braintree  completed  shacks  for  the  treatment  of  indigent  persons 
afflicted  with  tuberculosis.  For  the  purpose  of  studying  methods  of  caring 
for  persons  ill  with  tuberculosis  the  State  Inspector  of  Health  visited  the 
sanatorium  at  Sharon  and  the  State  school  for  crippled  children  at  Canton. 
The  State  Inspector  of  Health  found  that  physicians  were  becoming  more 
reconciled  to  reporting  cases  of  tuberculosis,  and  noted  that  employers  and 
employees  in  many  factories  were  interesting  themselves  in  the  question  as 
to  how  they  might  best  prevent  the  spread  of  this  disease. 

Conferences  with  Local  Boards  of  Health, 

Conferences  were  held  with  the  boards  of  health  of  18  cities  and  towns, 
and  special  data  concerning  the  method  employed  by  the  local  authorities 
in  the  prevention  of  the  spread  of  tuberculosis  obtained.  It  was  the  custom 
at  the  end  of  the  conference  to  have  an  informal  discussion  on  the  different 
phases  of  public  health  work,  and  in  this  way  considerable  assistance  was 
given  to  local  authorities  in  carrying  on  their  work.  For  the  most  part  the 
conferences  were  at  night.  In  several  instances  the  local  boards  requested 
additional  conferences.  Aside  from  the  conferences  the  State  Inspector  of 
Health  made  many  visits  to  the  offices  of  the  local  boards  of  health,  and 
kept  in  constant  communication  with  all  the  boards  within  his  district  either 
by  letter  or  by  telephone. 
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Local  Nuisances. 

The  nuisances  investigated  included  overflowing  cesspools,  offensive  privies, 
unsanitary  dwellings,  offensive  manure  and  land  dressing,  undrained  land, 
dead  horses,  a  brook  contaminated  with  filth,  and  sewage.  In  each  instance 
the  attention  of  the  local  board  of  health  was  brought  to  the  nuisance,  and 
on  several  occasions  the  State  Inspector  of  Health  assisted  said  board  in 
causing  the  abatement  of  a  nuisance. 

Factory  and  Workshop  Hygiene, 

The  State  Inspector  of  Health  made  129  examinations  of  factories  and 
workshops,  of  which  119  were  thorough  reinspections  of  establishments 
previously  visited.  As  other  duties  prevented  the  inspector  from  making  a 
complete  study  of  all  the  factories  within  his  district,  those  establishments 
in  which  minors  were  employed  were  selected.  Additional  visits  were  made 
for  the  purpose  of  studying  some  detail  relative  to  the  hygiene  of  the  in- 
dustry or  to  observe  some  special  conditions.  A  marked  improvement  in 
general  cleanliness  was  noted,  and  there  appeared  to  be  better  co-operation 
on  the  part  of  both  employers  and  employees  in  the  matter  of  improved 
sanitation.  Receptacles  for  expectoration  were  used  in  many  establishments, 
and  provided,  but  not  used,  in  others.  Some  manufacturers  appeared  willing^ 
to  take  almost  any  means  to  prevent  spitting,  even  to  discharging  any 
employee  detected  in  the  act,  rather  than  have  receptacles  near  machines  or 
machinery.  The  State  Inspector  of  Health  observed  the  fact  that  tobacco 
has  been  used  by  the  men  to  a  much  less  extent  because  of  the  law  requiring 
these  receptacles,  and  attributed  it,  in  part,  to  the  requirement  made  by 
many  employers  that  men  using  the  receptacles  must  keep  them  clean. 

Observations  made  on  revisiting  119  factories  and  workshops  showed  that 
the  following  30  faulty  conditions  had  been  remedied  as  the  result  of  orders 
issued:  receptacles  for  expectoration  installed  in  14  establishments;  medical 
and  surgical  appliances  in  8  establishments;  improved  cleanliness  in  1; 
employees  better  protected  against  dust  from  emery  wheels  in  2;  improved 
light  in  1;  improved  ventilation  in  2;  improved  water-closet  and  toilet 
facilities  in  2.  New  orders  were  issued  to  the  proprietors  of  10  factories, 
as  follows:  in  1  instance  for  the  protection  of  employees  against  acid  fumes; 
in  4  instances  for  the  protection  of  employees  against  dust  from  emery 
wheels;  in  4  instances  for  the  introduction  of  medical  and  surgical  appli- 
ances; in  6  instances  for  the  introduction  of  receptacles  for  expectoration; 
and  in  6  instances  for  better  water-closet  facilities.  In  addition  to  the  above 
written  orders,  requests  were  made  orally  to  24  employers  to  correct  the  fol- 
lowing objectionable  conditions:  failure  to  protect  adequately  employees 
against  acid  fumes  in  3  instances;  lack  of  cleanliness  in  4  instances;  failure  to 
regulate  artificial  moisture  in  1  instance;  failure  to  protect  employees  against 
dust  from  emery  wheels  in  1  instance ;  inadequate  light  in  2  instances ;  f aUure 
to  protect  employees  against  leather  dust  in  1  instance;  inadequate  ventila- 
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lion  due  to  overheating  and  overcrowding  in  6  instances;  failure  to  provide 
receptacles  for  expectoration  in  5  instances;  failure  to  provide  medical  and 
surgical  appliances  in  4  instances;  inadequate  water-closet  facilities  in  10 
instances. 

In  87  factories  visited  no  condition  was  noted  sufficiently  faulty  to  record. 

In  2  cotton  factories  artificial  light  was  supplied  by  kerosene  lamps,  which 
appeared  to  be  inadequate  in  one  weaving  room.  In  the  same  room  the 
humidity  raised  by  artificial  means  was  excessive  at  the  time  of  inspection, 
but  no  order  was  issued  since  the  employer  was  about  to  install  a  new  humidi- 
fying sirstem.  In  4  jewelry  establishments  employees  needed  better  protection 
from  acid  fumes.  In  2  jewelry  factories  the  ventilation  was  moderately  bad 
because  of  overheated  rooms,  while  in  4  factories  a  similar  condition  was 
caused  by  overcrowding.  In  4  factories  cleansing  and  whitening  of  the 
walls  was  recommended,  to  overcome  the  dirt  and  to  improve  the  light. 

Owing  to  the  beneficial  results  of  the  work  of  the  State  Inspector  of 
Health  during  the  previous  year  a  very  much  less  number  of  objectionable 
conditions  were  found  and  a  less  number  of  orders  issued  to  manufacturers. 
The  sanitary  conditions  existing  in  factories  within  this  district  are  markedly 
improved  over  the  conditions  in  the  same  factories  two  years  ago. 

Court  proceedings  were  instituted  against  the  proprietor  of  a 'steel  foundry 
for  failure  to  provide  properly  for  the  protection  of  employees  against  dust 
arising  from  emery  wheels.  The  case  was  continued  for  thirty  days,  during 
which  time  the  defendant  provided  the  required  protective  devices  and  was 
discharged  by  the  court.  Five  large  emery  wheels  used  in  the  process  of 
snagging  steel  castings  were  found  by  the  State  Inspector  of  Health  to  be 
unprovided  with  hoods  and  exhausts  in  accordance  with  sections  86  to  90, 
inclusive,  of  chapter  514  of  the  Acts  of  1909. 

Health  of  Minors  in  Factories. 

During  the  year  there  were  seen  and  questioned  2,277  minors,  of  whom 
1,040  were  males  and  1,237  females.  These  minors  were  of  the  following 
ages:  — 


AOB. 

14 

15 

1« 

17 

18 

19 

SO 

Total. 

Male 

Female 

82 
67 

118 
122 

187 
229 

188 
214 

196 
238 

169 
186 

126 
181 

1 

1,040 
1.287 

Total 

189 

840 

416 

397 

434 

866 

806 

2,277 

The  following  table  shows  the  industries  in  which  these  minors  were  found 
and  also  the  number  of  minors  seen  in  such  shops  of  every  industry  as  were 
visited. 
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Natukb  of  Indubtbt. 


Number 
▼isited. 


Bleaching  and  dyeing, 

Celluloid  combs 

Boxes,  paper, 

Chocolate  and  cocoa,    .... 
Foundries :  — 

Copper,       .       .       . 

Iron, 

Gloves,  kid, 

Japanning  leather,       .... 

Jewehrjr  making, 

Jewelry  making  and  pearl  working, . 
Jewelry  making  and  electroplating,  . 
Machine  shops,  aU*klnds,    . 
Optical  goods,  cases  only,    . 
Pearl  working.    See  Jewelry. 

Blvets  and  nails 

Rubber  goods, 

Shoes, 

Shoe  buttons,  enameling,     . 
Shoe  laces  and  braids, .... 
Shoe  heels,  wooden,     .... 
Shoe  lasts,  wooden,      .... 
Shovels  and  spades,     .... 

SllYerware, 

Stamping  and  plating, 

Straw  hats 

Textiles:— 

Cotton  blankets 

Cotton  cloth, 

Cotton  waste, 

Cotton  yam, 

Denims  and  tickings, 

Ganzes, 

Silk  cloth, 

Underwear,  knitting. 

Underwear,  sewing 

Total, 


2 
1 
1 
1 

1 
3 
1 
1 

62 
7 
2 

14 
1 

1 
8 
8 
1 
1 
1 
1 
1 
4 
1 
2 

1 
3 
1 

m 
i 

1 

1 

1 

1 

1 


123 


Mdiobs. 


Males. 


8 

1 
11 

6 

6 

1 

22 

805 

98 

3 

151 

8 

3 
65 
12 
1 
2 
1 
8 
7 

59 
1 
9 

9 
67 

166 

12 

12 

1 

1 


Females. 


1,040 


IS 
2 

13 
15 


10 

573 
78 

2 
12 

5 

4 

83 
2 

4 

6 


71 

83 

19 
68 

2 
205 
21 
11 
10 
20 

2 


1,237 


TotsL 


21 
2 

14 
26 

8 

6 

11 

22 

878 

176 

5 

163 

8 

7 

88 

14 

1 

6 

7 

8 

7 

190 

1 

42 

28 

1.% 

2 

370 


11 
21 

2 


2,277 


No  minors  were  found  in  a  steel  foundry,  a  brass  foundry,  a  crucible 
works,  a  paper  mill  and  a  harness  factory. 

It  was  deemed  advisable  to  make  1S6  physical  examinations,  for  the 
following  reasons: — 


Tubercular  family  history,  .... 

Minor's  previous  history,  ..... 
Minor's  personal  appearance  (pale,  thin,  small,  etc.). 
Minors  in  special  trades  (pearl  working), 

Total, 


58 

6 

95 

27 


186 


Those  examinations,  which  were  made  because  of  the  personal  appearance 
of  the  minors,  were  thought  necessary  because  in  70  instances  the  minors 
were  pale  or  thin,  or  both,  while  in  25  instances  the  minors  were  markedly 
undersized.  The  following  conditions  of  ill  health  were  disclosed  by  the 
examinations : — 


Enlarged  tonsils,       ...........  3 

Epilepsy,          ............  1 

Cardiac  disease,        ...........  1 

Anemic  condition  worthy  of  note,        ........  ^ 

Total, 25 
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Letters  calling  attention  to  conditions  of  ill  health  were  sent  to  the  parents 
of  3  minors,  the  condition  of  ill  health  in  every  instance  being  enlarged  ton- 
sils. In  15  instances  the  State  Inspector  of  Health  believed  the  ill  health 
was  due,  in  part  at  all  events,  to  the  condition  under  which  the  minor  worked, 
viz.,  to  overheat  and  fumes  from  naphtha  in  10  instances  and  to  overheat  in 
weaving  rooms  in  5  instances;  to  exposure  to  felt  dust  in  1  instance  and  to 
pearl  dust  in  3  instances. 

The  State  Inspector  of  Health  believed  that  he  accomplished  considerable 
good  in  correcting  conditions  of  ill  health  of  minors  by  conversing  with  the 
minors,  pointing  out  to  them  explicitly  just  how  they  could  improve  their 
health. 

Health  of  Minors  in  Factories  in  Relation  to  the  Industry, 

Information  was  obtained  concerning  the  health  of  minors  employed  in 
the  following  industries.  In  all  instances  where  avoidable  unhygienic  con- 
ditions were  found  the  conditions  were  remedied  in  accordance  with  the 
statute  requirements. 

Chocolate  and  Cocoa.  —  Two  boys,  apparently  well  and  healthy,  were  exposed 
to  quantities  of  cocoa  dust  in  the  **  cocoa  room."  In  fact,  they  were  covered  with 
the  dust  from  head  to  foot.  The  employer  is  intending  to  devise  some  plan  by 
which  the  extent  of  exposure  to  this  dust  may  be  greatly  diminished. 

Japanning  Leather,  —  Fifteen  boys,  mostly  Italians,  were  constantly  exposed 
to  naphtha  fumes  to  a  greater  or  less  extent.  At  times  the  fumes  were  very  dense. 
The  boys  worked  from  7  to  12  a.m.  and  from  1  to  4.30  p.m.,  and  some  of  them  ate 
their  meals  in  the  workrooms.    None  of  the  boys  was  found  to  be  in  ill  health. 

Jewelry.  —  In  1  factory  in  which  the  sanitary  conditions  were  good  3  boys 
were  noticeably  pale  but  showed  no  other  signs  of  ill  health.  In  1  factory  4 
healthy  boys  were  at  work  in  a  poorly  ventilated  room.  In  1  factory  several  minors 
were  exposed  to  acid  fumes  from  a  leaky  shaft,  although  none  appeared  to  be 
injuriously  affected  thereby.  In  another  factory  6  boys  were  similarly  exposed 
to  acid  fumes,  but  without  apparent  ill  effect.  In  1  factory  where  9  boys  and  5 
girls  were  at  work,  and  in  another  where  14  boys  and  2  girls  were  employed,  the 
ventOation  was  affected  unfavorably  by  overheated  and  overcrowded  conditions, 
and  it  was  observed  that  several  of  the  minors  were  pale.  In  1  factory  a  girl  was 
found  who  was  pale  and  thin,  and  in  another  a  girl  who  was  pale,  thin  and  under- 
sized, although  in  neither  case  was  any  other  sign  or  symptom  of  ill  health  dis- 
covered, and  the  sanitary  conditions  under  which  the  girls  worked  were  good.  In 
1  factory  a  girl  with  hypertrophied  tonsils  was  found  working  under  good  sanitary 
conditions.  In  1  factory  a  boy  with  marked  pallor  was  found  at  work  under 
good  sanitary  conditions.  This  boy  it  was  discovered  worked  as  usher  in  a  theater 
every  night  in  addition  to  his  day's  work.  In  1  factory  a  boy  with  a  considerable 
pallor  was  found  exposed  to  lacquer  fumes,  while  in  another  factory  3  healthy 
appearing  girls  were  exposed  to  acid  fumes.  In  different  factories,  all  of  which 
were  maintained  under  reasonably  good  sanitary  conditions,  there  were  found  3 
boys  and  5  girls  who  showed  considerable  pallor,  but  in  whom  no  disease  could 
be  detected  on  careful  physical  examination. 

Machine  Shops.  —  A  boy,  small  and  pale,  who  had  adenoids  and  enlarged  tonsils, 
was  found  working  in  a  gauge  factory  under  excellent  sanitary  conditions.     A 
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small,  narrow-chested  boy  with  heart  disease  was  found  at  work  in  an  eyelet  factory 
under  good  sanitary  conditions. 

Pearl  Working.  —  A  physical  examination  was  made  of  27  minors,  17  boys  and 
10  girls,  who  were  exposed  to  pearl  dust  caused  by  the  manufacture  of  pearl 
buttons,  studs  and  ornaments.  Seven  of  this  number  had  been  examined  during 
the  previous  year.  Of  those  previously  examined  and  found  to  be  in  good  health, 
1,  a  boy,  —  whose  length  of  time  at  work  in  this  trade  was  one  and  one-half 
years,  —  was  observed  to  have  the  marked  pallor  peculiar  to  such  dusty  trades.  A 
girl  who  had  worked  at  this  trade  continuously  for  one  year  and  three  months  was 
pale  and  thin.  On  the  other  hand,  6  minors  who  showed  no  signs  of  ill  health  last 
year  still  appeared  to  be  in  good  health.  Five  of  the  25  minors  examined  were 
notably  pale.  A  girl  of  sixteen  years  showed  no  sign  of  ill  health  after  three 
days'  employment  in  a  factory  where  she  was  exposed  to  an  excessive  amount  of 
dust  and  to  inadequate  ventilation,  but  when  examined  four  months  later  was 
found  to  be  suffering  from  constant  dryness  of  the  throat  and  dyspepsia  symptoms, 
attributed  to  dust  caused  by  the  process  of  planing  pearl  shell,  at  which  she  had 
been  employed  during  the  winter.  Acting  upon  the  suggestion  of  the  State  In- 
spector of  Health,  1  boy  discontinued  his  work  in  the  pearl  grinding  department 
and  obtained  employment  in  a  machine  shop  under  much  better  sanitary  conditions. 

Bubber  Goods.  —  Two  boys  with  marked  pallor  were  found  at  work  as  spreader 
helpers  in  a  rubber  factory.  In  another  factory  8  boys  were  markedly  pale; 
here  the  sanitary  conditions  were  distinctly  bad,  the  department  in  which  the  boys 
worked  being  excessively  hot,  poorly  ventilated  and  vitiated  with  naphtha  fumes. 

Silverware.  —  One  boy  who  had  worked  in  each  of  3  silverware  factories  was 
observed  to  be  pale.    The  sanitary  conditions  in  each  establishment  were  good. 

Manufacture  of  Straw  and  Felt  Hats.  —  Two  healthy  appearing  boys  were  ex- 
posed constantly  to  much  steam  in  a  pressing  room  where  steam  was  a  necessary- 
part  of  the  process.  In  another  factory  a  boy  was  found  who  showed  considerable 
pallor  but  no  evidence  of  disease.  He  was  exposed  to  considerable  quantities  of 
felt  dust  in  the  manufacture  of  felt  hats.  The  peculiar  kind  of  work  which  he 
did  was  known  as  the  process  of  matting,  that  is,  shaping  the  felt  into  mats. 
Notwithstanding  the  fact  that  the  machine  was  equipped  with  hoods  designed  to 
protect  employees  against  the  felt  dust,  a  large  amount  of  dust  escaped  from  the 
front  each  time  it  was  opened  to  remove  the  ''mats.'*  The  boy  worked  with  a 
partner,  each  alternating  for  an  hour  at  both  ends  of  the  machine.  Each  of  the 
employees  wore  large  goggles  to  protect  the  eyes  from  dust. 

Textiles.  —  In  different  mills  of  the  cotton  yarn  industry  3  girls  were  pale,  1 
thin  and  small  and  8  were  pale  and  thin,  while  in  the  same  buildings  2  boys  were 
markedly  undersized,  2  were  pale,  1  small  and  pale,  and  3  were  thin  and  pale. 
The  conditions  under  which  the  young  persons  worked  were  good.  In  another 
cotton  mill  8  of  20  minors  found  were  so  small  as  to  cause  comment.  They  were 
French  Canadian  by  birth.  Three  were  brothers  in  a  family  of  12  children.  One 
girl,  exceedingly  small,  was  from  a  family  of  9  children;  another  was  from  a 
family  of  9  children;  1  from  a  family  of  8  children;  another,  exceedingly  small, 
was  from  a  family  of  13  children;  and  another,  exceedingly  small,  was  from  a 
family  of  8  children.  The  children  were  so  small  that  notwithstanding  the  fact 
that  the  sanitary  conditions  under  which  they  worked  were  very  good,  one  might 
properly  question  whether  they  should  be  allowed  to  work  in  any  mill.  It  was 
thought  that  overcrowding  at  home  might  in  part  account  for  their  strikingly 
poor  development. 
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In  other  cotton  cloth  factories  there  were  seen  3  girls  who  were  anemic  who 
worked  in  a  weaving  room  in  which  the  standard  of  general  cleanliness  was  poor,  2 
boys  thin  and  pale,  and  2  girls,  small  and  pale,  in  a  weaving  room  in  which  the 
humidity  and  heat  were  excessive,  and  a  girl  with  hypertrophied  tonsils  working 
under  good  sanitary  conditions.  Physical  examinations  showed  no  disease  in 
any  of  these  young  persons. 

In  a  mill  where  denims  were  manufactured  and  in  a  silk  mill  1  boy  and  2  girls 
appeared  considerably  pale  although  they  were  working  under  good  sanitary  con- 
ditions. 

In  a  cotton -waste  factory  2  girls,  who  from  necessity  stand  at  their  work  from 
7  to  12  o'clock  in  the  morning  and  from  12.30  to  5.30  in  the  afternoon,  were  ex- 
posed to  the  dangers  arising  from  picking  over  by  hand  the  cotton  waste,  much  of 
which  consisted  of  floor  sweepings,  which,  without  doubt,  contained  some  dried 
sputum. 

Efforts  were  made  to  follow  up  minors  whose  physical  condition  was  below 
normal,  but  they  were  only  partially  successful,  chiefly  because  of  the  amount 
of  time  which  such  work  necessitated.  In  some  instances  the  minors  were 
removed  by  their  parents  from  the  establishments  in  which  they  were  found 
and  were  in  this  way  lost  sight  of. 

The  Hygiene  of  Occupation. 

Jewelry  Making  and  its  Allied  IndiAstries,  Electroplating  and  Enameling, 
Refining  of  Gold  and  Silver  and  Pearl  Working,  —  A  study  was  made  of  the 
hygienic  conditions  in  the  jewelry  and  allied  industries  in  this  district.    One 
hundred  and  seventeen  jewelry  factories  were  visited  in  addition  to  7  where 
pearl  working  and  jewelry  making  were  combined,  2  each  where  electroplating 
and  enameling  jewelry  was  done,  and  3  where  the  refining  of  precious  metals 
was  -carried  on.    During  a  period  of  industrial  depression,  when  these  fac- 
tories were  visited,  there  were  found  employed  5,753  persons,  of  whom  3,534 
were  males  and  2,219  females.    Of  these  employees,  702  were  less  than  twenty- 
one  years  of  age,  260  of  whom  were  boys  and  442  girls.    Later,  when  indus- 
trial conditions  were  improving,  69  of  the  factories  mentioned  were  examined, 
and  1,059  minors  found,  of  whom  406  were  boys  and  653  girls.    The  materials 
used  in  the  so-called  allied  trades  are  gold,  silver,  aluminum,  brass,  various 
solders  and  enamels,  lacquers  of  varying  composition,  celluloid,  glass,  pearl 
shells,  jewels  and  precious  stones  and  imitations  assembled,  including  nitric, 
sulphuric,  hydrochloric  and  glacial  acetic,  cyanide  of  potash,  ammonia,  soda 
and  "  kali  "  solutions,  crocus,  borax,  solutions  of  bran  and  shorts  and  of  soap 
tree  bark,  sour  beer,  ashes  in  rubbing  celluloid  and  in  the  refining  of  gold  and 
silver,  floor  sweepings  and  liquids  containing  dust  from  polishing  wheels. 
The  machinery  used  in  the  industries  mentioned  includes  presses  and  stamps  of 
both  foot  and  hand  power,  lathes  of  different  sizes,  machinery  for  ruling  and 
drawing,  drilling  machines,  milling,  grinding  and  planing  machinery,  emery 
wheels  and  polishing  wheels  of  other  kinds,  —  the  most  common  of  which  is 
the  "  rag  "  wheel,  —  grindstones,  small  sand  blasts,  pan  grinders  for  grinding 
ashes,  forges  for  metal  melting  and  mixing;  while  in  the  pearl  working  indus- 
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try  machines  were  found  for  sawing,  cutting,  doming,  planing,  carving,  drill- 
ing or  otherwise  working  pearl  shell. 

The  factory  buildings  are  constructed  for  the  most  part  of  wood,  some  of 
brick,  while  one  is  of  concrete,  A  factory  which  is  ideal  from  a  sanitary  point 
of  view  was  found  in  a  one-storied  building.  It  was  exceptionally  well  lighted 
and  ventilated.  Generally  the  buildings  have  two,  three,  four  or  five  stories, 
and  contain  from  two  to  eight  different  companies.  The  buildings  vary 
greatly  in  age  and  structure.  Among  the  older  ones  were  found  the  faults 
common  to  such  buildings,  viz.,  insufficient  height  between  floors,  inadequate 
ventilating  provisions  and  much  poorer  light  than  is  found  in  the  moderu 
buUdings.  In  the  ideal  modem  factory  the  coloring  department  is  separated 
from  the  main  room.  The  best  jewelry  factories  in  which  pearl  working  is 
done  separate  the  pearl  working  rooms  from  the  jeweb^  making  rooms,  ~  in 
other  words,  the  very  dusty  processes  from  the  less  dusty  ones.  Following 
is  an  account  of  the  possible  unhygienic  conditions  to  which  employees  in  the 
jewelry  industry  are  exposed.  It  is  not  always  some  one  condition  which 
may  be  injurious  to  health  but  often  a  combination  of  unhygienic  influences. 

In  15  jewelry  factories  the  sanitary  conditions  were  found  to  be  above 
criticism,  while  in  80  such  factories,  2  electroplating  shops,  2  enameling 
rooms,  3  refining  establishments  and  6  factories  where  pearl  studs  or  oma* 
ments  were  manufactured,  one  or  more  conditions  were  noted  as  being  pos- 
sibly injurious  to  the  health  of  the  employees.  In  4  factories  the  light  was 
moderately  bad;  in  4  the  ventilation  was  inadequate;  in  6  the  general  clean- 
liness was  below  the  standard  set  by  the  best  manufacturers;  and  in  9  em- 
ployees were  found  to  be  improperly  protected  against  fumes  and  vapors 
in  rooms  which  were  overheats,  in  addition  to  being  exposed  to  poor  tight, 
inadequate  ventilation  and  considerable  dust. 

Extremes  of  Heat. 

An  unhygienic  factor  commonly  found  in  jewelry  and  electroplating  fac- 
tories was  excessive  heat.  This  is  especially  noticeable  in  old  and  low  build- 
ings, and  is  due  to  the  following  conditions,  which  were  naturally  more  exag- 
gerated in  small,  old  and  low-studded  buildings :  — 

(1)  The  use  of  steaming  hot  solutions  in  open  crocks  in  open  sinks,  com- 
monly located  in  the  center  of  the  room. 

(2)  The  heat  from  small  or  large  forges  used  in  melting  metal. 

(3)  The  use  of  gas  jets  of  the  Bunsen  burner  type  in  soldering. 

(4)  The  refusal  or  neglect  of  employees  to  use  the  means  of  ventilation 
provided. 

(5)  Overcrowding. 

In  those  factories  wherein  the  processes  of  blowing  or  pressing  glass  were 
conducted  the  heat  was  distinctly  oppressive.  The  employees  who  attended  the 
gas  furnaces  were  also  exposed  to  a  high  degree  of  heat,  although  they  were  in 
a  measure  protected  by  blasts  of  cold  air  forced  through  rubber  tubes,  each 
workman  being  supplied  with  a  tube.  It  was  noted  that  the  blast  of  cold  air 
struck  the  worker  at  about  the  middle  portion  of  his  chest. 
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In  the  jewelry  factories  it  was  noted  that  the  heat  from  the  open  sinks  was 
practically  steam  so  that  to  the  unhygienic  factors  above  mentioned  should 
be  added  that  of  dampness. 

Overcrowding. 

During  the  growth  of  the  jewelry  business  more  persons  have  been  em- 
ployed than  it  was  intended  to  employ  when  the  factories  were  constructed. 
Consequently,  employees  and  machinery  have  been  added  until  the  whole 
space  has  become  overcrowded,  and  the  cubic  air  space  per  capita  much  below 
the  standard  which  should  be  required  in  a  new  building.  Such  a  condition 
obviously  is  difficult,  and  indeed  in  many  cases  impossible  to  remedy  satis- 
factorily. 

Fumes,  Gases,  Odors  and  Smoke. 

In  the  most  modern  factories  fumes  and  odors  caused  by  various  processes 
in  the  manufacture  of  jewelry  were  barely  perceptible,  but  in  the  older  build- 
ings, particularly  those  which  are  small,  low  studded  and  very  inadequately 
ventilated,  such  fumes  and  gases  must  have  some  slight  injurious  effect  upon 
health.  Ammonia  fumes  were  perhaps  most  constantly  present,  ammonia 
being  used  in  the  "washing-off"  process  commonly  conducted  in  open  sinks 
in  the  center  of  the  workroom.  At  times  the  fumes  were  noticeable  to  an 
extent  that  they  were  distinctly  objectionable. 

Weak  solutions  of  cyanide  of  potash  are  generally  kept  in  open  crocks  in 
the  open  sinks  in  the  main  workroom.  The  only  practicable  question  as  to 
the  harmfulness  of  such  solutions  is  in  connection  with  other  slight  or  marked 
unhygienic  influences,  each  depending  mainly  upon  the  age  and  construction 
of  the  building.  Lacquers  are  said  to  contain  gun  cotton,  ether,  amyl  alcohol 
and  other  substances,  and  are  very  inflammable.  The  fumes  are  disagreeable, 
and  as  the  work  requires  heat  up  to  about  100°  F.  it  is  not  inviting.  In  those 
establishments  where  the  process  was  carried  on  in  a  special  room  where  no 
one  was  employed  long  at  a  time,  and  in  those  establishments  which  carried 
on  the  work  under  hoods  equipped  with  adequate  exhausts,  the  odors  and 
fumes  did  not  escape  into  the  main  workroom  to  any  objectionable  extent. 
On  the  other  hand,  lacquers  were  often  used  at  the  benches  in  the  main  room, 
and  in  such  cases  were  distinctly  objectionable.  In  2  instances  it  was  found 
that  girls  gave  up  their  work  because  of  the  disagreeable  odors  and  irritating 
fumes,  which  not  infrequently  among  beginners  give  rise  to  headache,  nausea 
and  irritating  cough.  No  permanent  ill  effects  have  been  recognized  although 
it  was  noted  that  when  workers  had  remained  at  home  for  a  week  or  more 
upon  returning  to  work  they  were  again  affected  by  one  or  more  of  the  sjnnp- 
toms  mentioned.  Consequently,  it  would  appear  that  the  odors  and  fumes 
caused  by  the  process  of  lacquering  have  an  unfavorable  effect  upon  those 
who  are  constantly  exposed  to  them. 

A  not  inconsiderable  part  of  jewelry  making  consists  of  soldering  together 
the  small  parts.  The  necessary  heat  is  generated  by  Bunsen  burners,  the  gas 
for  which  is  brought  through  rubber  tubes  to  the  workers  at  the  benches  at 
which  the  process  is  carried  on.     The  amount  of  escaping  gas  was  at  times 
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distinctly '  noticeable,  and  aside  from  the  amount  which  escaped  as  the  result 
of  imperfect  combustion  a  certain  amount  escaped  from  rubber  tubes  which 
became  more  or  less  porous  after  a  long  period  of  time  and  permitted  the  gas 
to  escape.  It  appeared  to  the  State  Inspector  of  Health  that  the  rubber  tubes 
should  be  renewed  more  frequently  than  was  the  custom.  As  the  Bunsen 
burner  was  used  at  a  distance  of  about  16  inches  from  the  face  many  of  the 
bench  workers  must  breathe  air,  itself  overheated,  vitiated  by  gas.  Of  the 
bench  workers  about  two-thirds  were  women  and  girls. 

The  danger  from  nitric,  hydrochloric  and  sulphuric  acid  fumes  was  found 
to  be  reduced  to  a  minimum  by  means  of  hoods  with  exhaust  ventilation.  In 
many  of  the  larger  factories  the  fumes  were  drawn  into  so-called  acid  stacks, 
which,  in  order  to  prevent  spontaneous  combustion,  due  to  the  action  of  the 
acids  on  the  stacks,  were  lined  with  asbestos  or  glass.  In  a  few  of  the  smaller 
factories  these  acids  were  used  in  crocks  on  benches  near  windows,  wooden 
covers  without  exhaust  draft  being  provided  to  protect  the  workmen  against 
fumes  which  should  pass  through  the  open  windows.  In  such  factories  at 
times  the  irritating  acid  fumes  were  not  only  recognized  near  the  benches 
but  penetrated  for  a  considerable  distance  into  the  workrooms.  Moreover, 
it  should  be  said  that  even  in  the  factories  which  were  equipped  with  the  best 
hoods  and  exhausts  designed  to  protect  the  workmen  against  fumes,  there 
were  certain  conditions  of  the  wind  and  atmosphere  which  at  times  caused 
back  drafts,  thus  carrying  the  acid  fumes  back  into  the  workroom. 

Other  more  or  less  objectionable  offensive  odors  resulted  from  the  use  of 
glacial  acetic  acid  in  the  jewelry  branch  of  the  industry,  of  sour  beer,  solu- 
tions of  soda  or  bran  and  shorts  and  soap  tree  bark  in  the  so-called  "  scratch- 
brushing"  process,  and  other  solutions  the  composition  of  which  was  not 
learned. 

In  the  majority  of  the  jewelry  factories  the  processes  of  coloring  and  acid 
dipping  were  conducted  in  the  main  room  of  the  factory,  while  in  the  most 
modern  establishments  these  processes  were  conducted  in  rooms  which  were 
entirely  separate  from  the  main  workroom.  Moreover,  the  separate  rooms 
constructed  for  the  purpose  were  equipped  with  adequate  hoods  and  fans 
for  the  removal  of  the  fumes,  thus  protecting  not  only  better  the  employees  in 
charge  of  the  process  but  preventing  escape  of  any  of  the  fumes  into  the 
main  workroom,  where  employees  in  other  branches  of  the  industry  were  at 
work. 

In  the  metal  rolling  and  drawing  departments  and  in  the  refineries  more  or 
less  smoke  escaped  from  the  furnaces  into  the  workrooms. 

Dust. 

The  principal  sources  of  dust  in  this  industry  were  found  to  be  (1)  from 
polishing  metal  and  cotton  cloth  wheels  at  the  polishing  benches,  (2)  from  the 
process  of  grinding  ashes  in  the  work  of  refining  gold  and  silver  or  sweep 
smelting,  (3)  in  the  manufacture  of  pearl  goods,  and  (4)  from  the  small  sand 
blasts.  The  amount  of  dust  which  escaped  into  the  rooms  from  the  use  of  the 
sand  blast  was  exceedingly  small  since  each  blast  was  found  to  be  covered  with 
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glass,  and  the  men  worked  through  hand  holes,  protecting  their  fingers  from 
the  sand  hy  finger  cots. 

Because  of  the  nature  of  the  metal  and  its  commercial  value,  every  factory 
was  found  to  he  provided  with  efficient  hoods  and  exhausts  in  connection 
with  the  process  of  rubhing  or  polishing.  The  dust  was  collected  in  barrels 
or  tanks  of  water,  from  which  the  metal  was  renewed  by  refinement. 

The  different  processes  in  the  manufacture  of  pearl  shell  goods,  with  the 
attending  varying  amounts  of  pearl  shell  dust,  have  been  described  in  a  pre- 
vious report  under  pearl  working.  Notwithstandijig  the  best  protective 
devices  found  in  the  way  of  hoods  and  exhausts,  there  was  some  escape  of 
dust,  as  was  evidenced  by  the  fact  that  the  fine  white  pearl  dust  covered  the 
belts,  machines,  walls,  ceilings,  clothing  and  often  the  faces  of  the  workers  in 
those  establishments  which  provided  the  most  improved  methods  of  protection. 
In  1  jewelry  establishment  in  the  pearl  working  department  6  girls  were 
found  exposed  to  an  excessive  amount  of  pearl  dust. 

In  the  work  incident  to  the  refining  of  gold  and  silver  one  process  was  that 
of  grinding  ashes  to  a  powder.  When  this  is  done  in  iron  barrels  which  are 
tight,  in  which  are  small  iron  balls,  the  dust  does  not  escape,  but  when  it  is 
done  by  means  of  the  "  pan  grinders,"  or  large  heavy  stone  wheels  revolving 
in  metallic  pans,  a  great  amount  of  dust  is  created.  This  latter  process  was 
usually  found  to  be  conducted  in  a  small  room,  in  which,  however,  no  one  was 
constantly  employed.  While  the  nature  of  the  process  prevented  efficient 
removal  of  the  dust  in  1  factory  the  machinery  was  connected  with  a  large 
dome-shaped  hood  and  a  blower  which  removed  most  of  the  dust. 

Light. 

The  majority  of  the  persons  employed  in  the  jewelry  industry  are  known 
as  ''  bench  hands."  Their  work  is  to  solder  and  assemble  the  small  parts,  or  to 
attend  to  such  processes  as  enameling.  The  employees  sit  at  benches  which 
run  along  the  walls  of  the  room,  usually  facing  the  windows,  the  lower  sashes 
of  which  are  on  a  level  with  the  benches,  and  use  their  eyes  constantly  on  near 
virork  throughout  the  day.  In  1  factory  the  lower  sashes  of  the  windows  were 
at  a  considerable  distance  from  the  top  of  the  benches,  making  a  dark  space 
between  the  lower  sash  and  the  bench.  The  employees  complained  of  poor 
light.  Some  of  the  benches  were  placed  at  right  angles  to  the  walls  and 
extended  into  the  rooms,  while  others  were  placed  parallel  to  the  walls,  and 
were  located  in  the  center  of  the  rooms.  With  benches  improperly  placed  with 
reference  to  light,  for  example,  when  employees  constantly  face  too  strong 
light,  with  inadequate  artificial  light  in  the  late  winter  afternoons  and  on  dark 
days,  one  might  expect  eye  fatigue  or  eye  strain  or  headaches  dependent  upon 
eye  strain  to  follow.  Many  of  the  employees  were  found  to  wear  eye  shades, 
while  about  one-half  wore  glasses.  In  some  of  the  workrooms  where  the 
smaller  presses  and  the  large  stamping  machines  were  located  the  light  was 
greatly  interfered  with,  owing  to  the  fact  that  much  of  the  machinery  extended 
from  floor  to  ceiling,  and  hot  infrequently  occupied  the  greater  part  of  the 
room. 
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Ventilation, 

The  problem  of  adequately  ventilating  old,  low-studded,  overcrowded  work- 
rooms is  one  which  must  be  considered  to  a  considerable  extent  in  the  jewelry 
industry.  Moreover,  the  conditions  are  made  worse  by  extremes  of  heat, 
fumes  and  odors  which  were  commonly  noted  in  such  buildings. 

In  most  of  the  factories  the  ventilation  would  be  greatly  improved  if  the 
employees  would  make  use  of  the  means  of  ventilation  provided,  but,  owing 
largely  to  fear  of  drafts,  the  windows  and  transoms  were  generally  kept 
closed.  In  several  factories  window  ventilators  were  found,  while  in  others 
large  fans  were  kept  in  constant  operation,  and  in  2  factories  a  special  ven- 
tilating system  was  introduced. 

Seats  for  Employees. 

On  account  of  the  nature  of  the  work  more  than  half  the  employees  in  the 
jewelry  industry  sit  while  at  their  work  throughout  the  day.  For  seats  chairs 
with  the  ordinary  wood  bottom  and  curved  back  are  used.  The  chairs  with 
few  exceptions  are  of  uniform  height  and  are  not  adjustable.  Consequently, 
some  of  the  employees  are  compelled  to  assume  unhygienic  postures.  It  was 
evident  to  the  State  Inspector  of  Health  that  in  many  instances  the  chairs 
were  uncomfortable  for  the  employees,  that  they  did  not  properly  support 
their  backs,  and  that  the  distance  between  the  top  of  the  bench  and  the  seat 
was  inconsistent  with  a  correct  posture  and  with  the  requirements  of  normal 
vision.  Backaches  and  fatigue  were  common  complaints.  In  many  instances 
employees  were  observed  using  flat  boards,  cigar  boxes  or  other  means  of 
support  to  their  backs.  It  was  roughly  estimated  that  under  normal  business 
conditions  there  were  at  least  5,000  persons  in  the  factories  sitting  at  their 
work  practically  throughout  the  day. 

Following  is  an  example  of  a  jewelry  factory  of  recent  construction,  except 
for  the  provision  for  seats,  with  satisfactory  conditions.  The  rooms  are  high 
studded.  The  light  in  every  part  is  admirable.  Adequate  ventilation  is  pro- 
vided for  by  windows,  transoms,  fans  and  ventilating  shafts  through  the 
roof.  Extremes  of  heat  are  avoided.  Buffing  wheels  have  efficient  hoods  and 
exhausts.  The  coloring  and  dipping  processes  are  conducted  in  separate 
rooms,  from  which  no  objectionable  fumes  escape  into  the  main  room. 
Lacquering  is  done  in  a  small  isolated  building  where  no  person  is  con- 
stantly employed.  Pearl  working,  likewise,  is  done  in  a  separate  building, 
50  by  30  feet,  under  very  good  conditions,  considering  its  intrinsic  dangers. 
Proper  water-closet  facilities  are  provided. 

Hygiene   of  Public  Buildings   and  Schoolhouses. 

Complaints  were  received  relative  to  the  ventilation  of  certain  schoolhouses 
in  Braintree,  Randolph,  Sharon  and  Taunton.  These  schoolhouses  were  in- 
vestigated and  reports  of  existing  conditions  were  filed  with  the  State  Board 
of  Health.     The  attention  of  the  authorities  of  Braintree,  Randolph  and 


No.  34.]  STATE  INSPECTORS  OF  HEALTH.  791 

Taunton  was  called  to  the  inadequate  ventilation  of  the  schoolhouses  and  im- 
provements were  made  in  every  instance.  The  conditions  found  in  the 
schoolhouse  in  Sharon  were  heyond  the  scope  of  the  authority  of  the  State 
Inspector  of  Health. 

During  the  year  16  other  schoolhouses  were  thoroughly  examined  as  to  their 
ventilation  and  provision  with  proper  and  sufficient  water-closets,  earth- 
closets  or  privies. 

The  schoolhouses  examined  were  taken  as  was  convenient,  and  were 
not  selected.  Some  of  the  buildings  were  more  than  fifty  years  old,  others 
were  new.  It  was  noted  that  in  some  of  the  older  buildings  the  ventilation 
was  even  better  than  in  some  of  the  newer  buildings.  Following  is  a  summary 
of  the  conditions  observed  as  to  ventilation,  light,  general  cleanliness  and 
toilet  facilities :  — 

In  6  of  the  buildings  ventilation  was  adequate  in  all  the  class  rooms.  In  6 
other  buildings  ventilation  was  good  in  some  of  the  class  rooms  and  moder- 
ately bad  in  others.  In  2  instances  the  ventilation  of  some  of  the  class  rooms 
was  distinctly  bad.  In  2  other  instances  ventilation  was  moderately  bad  in 
all  the  class  rooms. 

The  light  was  found  good  in  10  schoolhouses  throughout.  In  the  other  6 
schoolhouses  the  light  was  good  in  some  of  the  class  rooms  and  moderately  bad 
in  the  others. 

In  6  of  the  schoolhouses  there  were  a  sufficient  number  of  proper  water- 
closets  or  privies;  in  6  there  were  poor  systems  of  closets,  with  infrequent 
flush  and  offensive  urinals ;  in  2  the  privies  were  offensive ;  in  1  the  number  of 
closets  for  the  girls  was  insufficient,  and  in  1  instance  the  privies  were  too  far 
from  the  school  building. 

The  general  cleanliness  of  all  the  schoolhouses  was  found  to  be  good. 

In  June,  1908,  the  State  Inspector  of  Health  called  to  the  attention  of  the 
mayor  and  the  city  council  of  Taunton  the  fact  that  the  central  police  station 
in  Court  Street  was  inadequately  ventilated  and  not  provided  with  a  sufficient 
number  of  proper  water-closets ;  that  in  each  respect  section  54  of  chapter  106 
of  the  Revised  Laws  was  violated,  and  that  said  section  must  be  complied 
with.  In  1909  the  city  council  appropriated  the  sum  of  $30,000  for  the 
erection  of  a  new  police  station,  which  at  the  time  of  writing  was  in  process 
of  construction. 

Tenement  Hygiene, 
Seven  licenses  were  granted  for  sewing  on  wearing  apparel  in  tenements. 

Slaughierhotise  Inspection. 

An  examination  was  made  of  the  sanitary  conditions  existing  in  those  places 
where  animals  were  slaughtered  for  food  purposes,  and  it  was  found  that 
there  were  48  slaughterhouses  or  places  where  slaughtering  was  done.  One 
proprietor  only  was  found  to  have  premises  worthy  of  special  commendation 
from  the  point  of  view  of  sanitation.  In  26  instances  conditions  were  found  to 
be  reasonably  satisfactory,  in  13  moderately  bad,  and  in  8  distinctly  bad. 
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The  objectionable  conditions  consisted  of  general  lack  of  cleanliness  of  walls 
and  floors,  lack  of  proper  methods  of  disposal  of  offal,  lack  of  facilities  for 
cleaning  slaughtering  rooms  or  washing  slaughtered  products,  filthy  cellars 
under  slaughter  bams,  dirty  refrigerator  rooms  or  cooler,  dirty  tubs,  knives 
and  utensils,  and  collections  of  stinking  bones  and  ofi^  in  rooms  where 
slaughtering  was  done.  In  1  instance  meat  was  allowed  to  cool  over  night 
in  a  room  a  part  of  which  occupied  for  a  hog  pen  was  particularly  filthy  and 
objectionable.  As  a  result  of  repeated  visits  to  the  slaughterhouses  the  State 
Inspector  of  Health  found  that  the  persons  who  did  the  slaughtering  lacked, 
for  the  most  part,  a  general  knowledge  of  the  laws  of  the  Commonwealth 
relating  to  slaughtering  and  meat  inspection,  and  that  in  numerous  instances, 
especially  in  the  towns,  the  legal  provisions  were  ignored.  In  6  instances 
it  was  found  that  the  proprietors  had  no  license  to  slaughter,  although  in  2  of 
these  instances  proper  applications  had  been  made  to  the  board  of  selectmen. 
In  1  instance  the  board  told  the  applicant  that  no  license  was  necessary.  In 
the  other,  failure  to  grant  the  license  was  due  solely  to  neglect.  In  4  eases  no 
application  for  a  license  was  made. 

As  the  result  of  the  investigation  of  the  State  Inspector  of  Health,  and  the 
general  agitation  on  the  subject,  there  was  noted  on  reinspecting  the  estab- 
lishments a  great  improvement  in  cleanliness.  Six  unlicensed  proprietors 
had  procured  licenses.  One  town  had  appointed  an  inspector;  another  had 
allowed  an  inspector  who  was  unable  to  attend  to  his  duties  to  resign  and 
obtained  an  active  inspector.  One  city,  Taunton,  was  refusing  to  renew 
licenses  until  the  premises  met  with  the  approval  of  the  board  of  health,  and 
the  board  refused  to  renew  two  licenses  on  the  ground  that  the  premises  were 
unfit  for  slaughtering.  The  State  Inspector  of  Health  found  that  two 
licensees  in  different  towns  built  new  slaughtering  bams,  and  noted  a  more 
strict  observance  of  the  slaughtering  laws  generally.  The  State  Inspector  of 
Health  in  the  course  of  his  investigation  found  it  necessary  to  conduct  a  prose- 
cution against  one  proprietor  on  two  counts  (1)  for  slaughtering  without  a 
license  and  (2)  for  having  in  his  possession  with  intent  to  sell  unstam{>ed 
meat.  The  defendant  was  found  guilty,  and  upon  agreeing  to  discontinue 
illegal  work  was  discharged  upon  payment  of  costs.  He  subsequently  secured 
the  required  license. 

Matters  relating  to  Water  Supply  and  Sewerage, 

The  State  Inspector  of  Health  investigated  and  reported  upon  conditions 
which  tended  to  pollute  the  waters  of  Lake  Pearl  in  the  town  of  Wrentham, 
used  for  drinking  and  other  purposes  by  the  occupants  of  about  fifty  cottages 
and  by  the  frequenters  of  a  large  summer  park  upon  its  borders.  Although 
not  a  public  water  supply  the  water  was  used  by  many  people  during  the 
course  of  each  year.  It  appeared  that  the  water  was  polluted  as  the  result 
of  bathing,  fishing  and  skating,  and  through  soakage  from  privies  to  the 
banks  of  the  lake.  At  the  time  of  the  investigation  15  persons  were  bathing 
within  fifty  feet  of  the  end  of  the  pipe  through  which  was  taken  all  of  the 
water  that  was  used  at  the  park. 
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Heai/th  District  No.  5. 
Habky  Linenthal,  M.D.,  Boston,  State  Inspector  of  Health, 
This  district  includes  Suffolk  County. 

I.    Hygiene  of  Tenement  Workrooms. 

1.  Ventilation  of  Tenements. 

2.  Tuberculosis  in  Tenement  Workrooms. 

3.  Prosecution. 

4.  Numerical  Data. 

ir.     Hygiene  of  Clothing  Factories. 

III.  Hygiene  of  Candy  and  Chocolate  Factories. 

IV.  Hygiene  of  Cigar  Factories. 

V.  Processes  of  Metal  Polishing  and  Buffing. 

VI.  Numerical  Data. 

VII.  Health  of  Minors  in  Factories. 

VEIL  Seats  for  Women  in  Mercantile  Establishments. 

IX.  Diseases  Dangerous  to  the  Public  Health. 

X  Hygiene  of  Schoolhouses. 

XI.  Local  Nuisances. 

XII.  Miscellaneous. 

I.    Hygiene  OF  Tenement  Workbooms. 

The  need  of  frequent  inspection  of  tenement  workrooms  in  the  congested 
district  was  apparent  on  finding  conditions  of  uncleanliness  and  overcrowd- 
ing which  did  not  exist  at  the  time  the  license  was  issued.  Frequent  unex- 
pected visits  to  some  of  the  worst  places,  and  the  revoking  of  a  license  here 
and  there  on  account  of  uncleanliness,  had  a  good  effect,  and  served  as  a 
powerful  motive  to  maintain  fair  sanitary  conditions  on  the  premises  where 
work  on  clothing  was  done. 

Because  of  difficulty  in  tracing  the  workers,  who  moved  about  frequently 
without  giving  notice,  an  effort  was  made  to  get  the  employers  to  submit 
each  month  a  list  of  all  their  tenement  workers.  Such  lists  are  now  sub- 
mitted with  far  greater  regularity,  consequently  rendering  the  supervision 
and  tracing  of  the  workers  easier. 

In  several  instances  it  was  learned  that  tenement  workers  transferred  their 
licenses  to  others,  who  presented  them  at  workshops  and  obtained  work,  the 
employer  not  knowing  that  the  one  who  presented  the  license  was  not  the 
person  to  whom  it  was  issued,  and  that  the  work  was  taken  to  premises  other 
than  those  designated  on  the  license.  In  every  instance  where  this  act  was 
discovered  the  license  was  revoked,  so  that  others  might  be  prevented  from 
illegally  transferring  their  licenses  at  the  risk  of  losing  the  right  to  carry 
on  the  work.  At  the  present  time  it  is  believed  that  there  is  very  little,  if 
any,  work  carried  on  in  unlicensed  places.  Prompt  attention  to  applica- 
tions for  licenses  and  the  issuing  of  licenses  where  the  sanitary  conditions 
warrant   it,   removes  the  temptation  from  the  employer  to  give   work  to 
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unlicensed  persons,  since  he  can  find  a  sufficient  number  of  licensed  workers, 
and  thus  not  run  the  risk  of  legal  prosecution.  That  it  is  difficult  to  obtain 
work  without  a  license  is  demonstrated  by  the  fact  that  in  some  instances, 
where  licenses  were  refused  on  account  of  unsanitary  conditions,  the  appli- 
cants made  frequent  requests  for  the  license  without  which  they  could  not 
obtain  work. 

In  a  previous  report  it  was  pointed  out  that  many  of  the  women  worked 
excessively  long  hours,  and  that  they  were  particularly  overworked  in  the 
busy  season,  when  the  employer  was  rushing  the  work.  Not  only  do  the 
workers,  who  do  all  their  work  at  home,  work  long  hours,  but  occasionally 
women  who  work  in  the  shops  apply  for  a  license,  and,  if  the  license  is 
granted,  take  work  home  with  them  at  night.  The  legal  restriction  of 
hours  of  work  for  women  is  thus  removed  in  many  instances. 

During  the  year  136  licenses  were  refused  and  137  revoked.  The  objec- 
tionable conditions  most  frequently  found  necessitating  the  refusal  or  the 
revoking  of  licenses  were  uncleanliness  or  overcrowding  of  the  premises. 
Subletting  of  rooms  to  lodgers  or  providing  quarters  for  new  arrivals  fre- 
quently overcrowd  a  flat  in  a  tenement  which  was  previously  taxed  to  its 
full  capacity  by  the  members  of  the  family.  Bedrooms  were  found  which 
were  occupied  all  of  the  twenty-four  hours  by  day  and  night  shifts. 

One  of  the  most  revolting  conditions  was  observed  in  a  small  flat  in  a 
narrow  street  in  the  North  End  of  Boston.  A  two-room  flat  was  occupied  by 
a  family  of  seven,  the  parents  and  Ave  children.  A  toilet  room  leading  off 
the  kitchen,  which  was  a  little  larger  than  the  ordinary  toilet  usually  found 
in  tenement  houses,  had  a  bed  in  it  where  three  of  the  children  slept.  The 
toilet  was  dirty  and  the  odors  in  the  room  were  offensive. 

i.  Ventilation  of  Tenements,  —  The  condition  of  the  air  in  the  tenements, 
particularly  during  the  cold  weather,  was  found  to  be  distinctly  bad.  The 
windows  as  a  rule  were  tightly  closed  all  through  the  winter.  In  many 
instances  rags  and  papers  were  used  to  close  all  the  crevices  between  the 
window  sashes.  As  a  result  of  this,  together  with  the  odors  from  cooking, 
etc.,  the  air  in  the  rooms  was  foul.  In  several  instances  dizziness  and  head- 
ache were  caused  by  remaining  in  the  room  for  five  or  ten  minutes.  The 
air  in  the  bedrooms  was  found  still  worse  than  in  the  kitchens.  A  series 
of  tests  were  made  to  estimate  the  quantity  of  carbonic  acid  gas  in  the  air 
of  these  rooms.  The  average  of  25  tests  showed  21.6  parts  of  the  gas  to 
10,000  parts  of  air  in  the  bedrooms  and  20  parts  of  the  gas  to  10,000  parts 
of  air  in  the  kitchens.  If  one  bears  in  mind  that  the  best  authorities 
regard  a  total  of  6  or  7  parts  of  carbon  dioxide  to  10,000  parts  of  air  as 
the  permissible  limit,  and  10  in  10,000  as  distinctly  harmful,  one  can  form 
an  idea  as  to  how  bad  the  air  is  in  these  rooms  and  what  must  be  the  result 
of  its  continued  effect  upon  health:  Moreover,  the  staleness  and  foul  odors 
of  the  air  cannot  be  submitted  to  tests. 

Nothing  but  educational  work  among  the  people  to  teach  them  that  an 
open  window  is  not  a  menace  to  health  will  improve  such  conditions.  The 
following  regulations  for  tenement  workers,  now  being  translated  in  Italian, 
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will,  it  is  hoped,  tend  to  improve  the  sanitary  conditions  in  the  tenement 
workrooms :  — 

1.  The  apartments,  stairs  and  hallways  must  be  kept  in  a  cleanly  condition 
at  all  times. 

2.  The  rooms  must  be  well  aired.  The  windows  of  the  living  rooms  as 
well  as  of  the  sleeping  rooms  should  be  partly  open  at  all  times. 

3.  The  sewing  should  be  done  in  the  room  designated  by  the  State  Inspec- 
tor of  Health  and  in  no  other  room. 

4.  During  the  process  of  finishing,  the  garments  should  not  be  placed  in 
any  room  that  is  used  as  a  sleeping  apartment. 

5.  Immediate  notice  should  be  sent  to  the  State  Inspector  of  Health  in 
case  of  occurrence  of  a  communicable  disease  in  the  family  of  the  person 
holding  the  license,  or  in  any  family  in  the  same  building.  Any  case  of 
skin  disease  in  the  family  of  the  person  holding  the  license  should  also 
be  reported  to  the  State  Inspector  of  Health. 

6.  In  case  of  removal  immediate  notice  must  be  sent  to  the  State  Inspector 
of  Health. 

7.  The  work  on  wearing  apparel  must  be  done  on  the  premises  designated 
on  the  license  and  only  by  the  members  of  the  family  of  the  person  holding 
such  license. 

8.  The  number  of  occupants  of  the  apartment  should  not  exceed  the  num- 
ber specified  to  the  State  Inspector  of  Health. 

9.  The  license  may  be  revoked  on  violation  of  any  of  the  above  regulations. 

2.  Tuberculosis  in  Tenement  Workrooms,  —  Six  persons  reported  ill  with 
tuberculosis  in  tenement  workrooms  were  visited,  and  licenses  were  revoked 
in  five  instances  on  account  of  the  active  stage  of  the  disease.  In  one 
instance  the  member  of  the  family  suffering  with  the  disease  went  to  Rutland 
State  Sanatorium  and  the  license  was  reissued. 

The  following  case  is  cited  to  illustrate  our  present  inadequate  methods 
in  not  providing  for  the  after  care  of  persons  discharged  from  the  State 
Sanatorium  as  cured  or  with  the  disease  arrested.  In  September,  1907,  a 
two-room  flat  in  a  narrow,  dirty  street  in  the  North  End  was  visited.  In 
the  two  rooms  there  lived  a  young  man  of  twenty-five  with  his  mother  and 
grandmother.  The  two  women  finished  trousers  at  home,  —  their  only  means 
of  subsistence.  The  young  man  was  so  ill  with  tuberculosis  that  he  was 
unable  to  work.  A  small,  low-studded  room  used  as  a  kitchen  and  workroom 
served  at  night  as  a  bedroom  for  him.  When  the  house  was  visited  a  small 
kerosene  stove  was  burning  and  the  family  dinner  cooking.  The  windows 
were  tightly  closed  and  the  air  in  the  room  was  suffocating.  The  young 
consumptive  stayed  at  home  as  he  was  "  indisposed  "  to  go  out.  He  was 
subsequently  admitted  to  Rutland,  where  he  stayed  for  several  months  and 
from  where  he  returned,  with  the  disease  apparently  arrested,  to  live  in  the 
same  two-room  flat  under  the  same  unsanitary  conditions.  He  got  along 
fairly  well  for  a  time,  but  in  the  spring  of  the  current  year  the  tubercular 
process  became  very  active,  ending  in  his  death  in  August. 

3,  Prosecution.  —  Court    proceedings    were    instituted    against    Smith    & 
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Cohen,  9  Friend  Street,  Boston,  on  trvvo  counts.  (1)  For  giving  out  work  to  a 
woman  who  had  no  license  and  (2)  for  not  keeping  a  register  of  the  tenement- 
house  workei*s.  The  case  came  before  Judge  Wentworth  on  March  30,  1909. 
The  firm  was  found  guilty  and  a  fine  of  $200  was  imposed.  On  appeal,  the 
district  attorney,  after  consultation  with  the  State  Inspector  of  Health, 
reduced  the  fine  to  $100,  which  was  paid. 

4.    Numerical  Data. 

Total  number  of  visits  to  tenement  workrooms, 1,638 

Number  of  licenses  granted, 613 

Number  of  licenses  refused, 136 

Number  of  licenses  revoked, 137 

Not  found  and  not  in, 169 

Beinspected, 720 

Of  the  licenses  revoked,  37  were  revoked  on  account  of  communicable 
diseases,  as  follows :  — 

Diphtheria, 16 

Scarlet  fever, 5 

Measles, 10 

Chicken  poz, .  1 

Tuberculosis, 5 

Total, 37 

Nine  cases  of  impetigo  contagiosa  were  also  discovered  in  tenement  work- 
rooms. In  4  cases  licenses  were  refused  because  one  or  more  of  the  chil- 
dren in  the  family  were  suffering  from  the  disease.  In  5  the  licenses  were 
revoked,  the  children  were  placed  under  treatment  and  when  the  disease 
cleared  up  the  licenses  were  reissued. 

II.    Hygiene  of  Clothing  Factories. 

Eighty-two  visits  were  made  to  clothing  factories.  With  the  exception  of 
two  new  establishments  all  were  visited  during  the  previous  year.  The  stand- 
ard of  cleanliness  was,  on  the  whole,  better  than  previously  found.  In  many 
establishments  the  sputum  receptacles  were  found  in  good  condition  and  less 
spitting  on  the  floors  was  noticed;  also,  anti-spitting  notices  were  posted  in 
conspicuous  places.  In  other  factories,  however,  the  sputum  receptacles 
were  dirty,  or  were  stuffed  with  rags  and  placed  under  benches  and  tables 
where  they  could  not  be  used. 

III.    Hygiene  of  Candy  and  Chocolate  Factories. 

During  the  year  50  visits  were  made  to  27  candy  factories.  These  included 
large  factories  employing  800  or  900  workers,  as  well  as  small  shops  where 
only  3  or  4  persons  were  at  work.     The  large  factories  were  all  located  in 
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modem  buildings  and  the  workrooms  were  large,  airy  and  as  a  rule  well 
lighted.  In  several  establishments  the  conditions  were  highly  commendable; 
they  were  clean,  the  ceilings  and  walls  were  white,  the  rooms  high  studded, 
light  and  airy,  and  sputum  receptacles  were  provided  where  needed.  In 
several  factories  dining  rooms  were  provided  for  the  employees.  In  one 
establishment  notices. were  posted  in  every  room,  both  in  English  and  Italian, 
quoting  the  anti-spitting  laws  and  ending  as  follows: 

Any  one  in  our  employ  spitting  on  the  floor  in  violation  of  the  above  laws  will 
be  immediately  discharged.  Tour  attention  is  called  to  the  receptacles  for  that 
purpose  in  your  room. 

In  some  of  the  smaller  factories  the  sanitary  conditions  were  fairly  satis- 
factory. Among  some  of  the  objectionable  conditions  observed  in  these 
establishments  were  several  overcrowded  rooms,  particularly  the  dipping 
rooms;  dirty  floors  with  sugar  crusts  on  them,  in  places  several  inches  thick; 
dirty,  sugar-covered  walls;  uncleanly  receptacles  for  the  chocolate,  and  evi- 
dence of  expectoration  on  the  floors  where  men  worked.  Eleven  written 
orders  were  issued  for  proper  sputum  receptacles,  10  of  which  were  complied 
with.     One  flrm  went  out  of  business. 

Orders  to  install  first-aid  outfits  were  issued  and  complied  with  in  2  estab- 
lishments. 

In  seven  establishments  orders  were  issued  for  greater  cleanliness.  In 
2  buildings  the  conditions  were  very  bad;  the  floors  were  covered  with  thick 
erustSy  the  walls  were  dirty,  and  the  rooms  looked  dark  and  dismal.  In 
both  these  places  the  floors  were  thoroughly  cleaned  and  the  walls  and 
ceilings  were  whitened,  thereby  greatly  improving  the  light  in  the  rooms. 
In  4  other  factories  a  higher  standard  of  cleanliness  was  maintained.  One 
firm  moved.  Improved  conditions  in  the  water-closets  were  ordered  in  2 
establishments  and  the  orders  were  complied  with.  In  1  factory  it  was  sug- 
gested that  the  water-closets  which  ventilated  into  the  factory  be  so  changed 
as  to  ventilate  outside.    This  factory  has  not  yet  been  reinspected. 

Men,  women  and  girls  are  engaged  in  the  candy  industry.  The  boiling 
of  the  sugar,  the  making  of  hard  candy  and  the  making  of  the  cream 
is  done  entirely  by  men,  while  the  dipping  of  the  chocolates,  either  by  hand 
or  by  machines,  and  the  wrapping  and  packing  are  done  by  women  and 
girls.  The  higher  grade  of  chocolates  is  dipped  by  hand.  The  chocolate, 
after  it  is  boiled  in  large  vats  and  converted  into  a  thick  liquid,  is  brought 
into  the  dipping  rooms  and  poured  on  metal  trays  near  which  the  girls  are 
seated.  The  moulded  creams,  the  fillings  for  the  candy,  are  then  immersed 
by  the  dippers  into  the  liquid  chocolate  and  by  a  few  deft  movements  com- 
pletely coated.  In  this  process  the  entire  hand  of  the  dipper  is  immersed 
into  the  chocolate.  In  several  establishments  great  care  is  taken  as  to  the 
hands  of  the  operatives;  ample  washing  facilities  are  provided  and  the  man- 
agement insists  on  frequent  washing  of  hands.  In  others  frequent  routine 
inspection  of  the  hands  is  made.  In  one  establishment  a  trained  nurse 
visits  the  place  periodically  to  inspect  the  hands  of  the  dippers. 
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The  dipping  rooms  are  artificially  cooled  by  circulation  of  iced  brine 
through  pipes.  In  the  hot  summer  weather  these  rooms  are  very  comforta- 
ble,  a  uniform  temperature  of  about  68^  being  maintained. 

Candy  workers  are  frequently  subject  to  caries  of  the  teeth,  due  to  the 
eating  of  candy  and  lack  of  cleansing  the  teeth  and  gums.  Of  80  noinors 
examined  in  several  candy  factories  50  per  cent  had  decayed  teeth,  —  the 
teeth  most  frequently  decayed  were  the  molars.  The  excessive  eating  of 
candy  occurs  only  among  beginners. 

The  decay  and  loss  of  the  teeth  was  most  striking  among  the  hard  candy 
makers,  all  of  whom  were  men.  Of  20  examined,  engaged  in  this  work, 
12  had  false  teeth,  both  upper  and  lower;  3  had  badly  decayed  teeth,  while 
but  five  had  teeth  in  fair  condition.  Two  men  ascribed  the  loss  of  their 
teeth  to  the  great  quantities  of  candy  they  have  had  to  eat  in  tasting  the 
mixtures.  Such  a  practice,  however,  is  not  general.  In  most  places  the 
ingredients,  sugar  and  flavoring  extracts,  are  determined  exactly  by  weight 
and  the  men  eat  very  little  candy.  Some  of  the  men  ascribed  the  diseased 
condition  of  the  teeth  to  the  fumes  which  arise  from  boiling  sugar,  although 
the  true  explanation  is  probably  the  handling  of  large  quantities  of  sugar 
in  a  pulverized  condition,  which  gives  rise  to  considerable  sugar  dust.  This 
dust  settling  on  the  teeth,  which  are  not  cleaned,  ferments  and  causes  them 
to  decay. 

77.    Hygiene  of  Cigar  Factories, 

In  the  last  report  upon  the  hygienic  conditions  in  cigar  factories  especial 
attention  was  called  to  the  inadequate  ventilation  of  the  factories  and  to 
the  objectionable  practice  of  finishing  cigars  by  the  aid  of  saliva.  These 
matters  were  taken  up  with  the  employers  and  with  the  Cigar  Makers'  Union, 
and  certain  general  recommendations  were  made.  Subsequent  visits  to  the 
cigar  factories  showed  that  while  the  habit  of  biting  the  ends  of  fillers  and 
the  custom  of  using  saliva  in  finishing  cigars  were  observed  in  a  few  places, 
they  were  not  so  prevalent  as  on  first  inspection.  Several  firms  x>osted 
notices  in  their  factories  strictly  prohibiting  these  practices. 

The  problem  of  properly  ventOating  the  factories  was  a  more  difficult  one. 
Many  of  the  firms  to  whom  letters  were  sent  last  year  have  been  carrying 
out  the  suggestion  of  opening  the  windows  before  work  began  in  the  morn- 
ing and  during  the  noon  hour,  but  the  change  of  air  thus  brought  about 
was  not  sufficient.  Examinations  made  during  the  cold  weather  showed  the 
ventilation  of  the  factories  to  be  very  bad.  All  the  windows  were  found 
tightly  closed  and  in  many  instances  burlap  and  paper  stuck  into  all  the 
crevices.  The  air  of  the  workrooms,  heavily  charged  with  the  strong,  pun- 
gent odor  of  tobacco  leaves  was  foul.  The  rooms  were  hot  and  stnfiFy.  In 
one  small  factory  there  were  about  50  people  working  in  a  very  large  room. 
The  ceiling  was  low,  all  the  windows  were  closed,  and  burlap  was  stuck 
between  the  sashes.  The  air  was  distinctly  bad.  The  room  was  heated  by 
two  large  coal  stoves. 

A  series  of  25  tests  in  13  cigar  factories  was  made  to  determine  the 
amount  of  carbon  dioxide  in  the  air.     The  average  test  showed  22  parts  of 
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•carbon  dioxide  to  10,000  parts  of  air.  In  the  factory  above  referred  to 
there  were  28  parts  to  10,000.  In  the  stripping  room,  where  girls  were 
employed,  the  conditions  were  a  little  better,  as  the  windows  were  opened 
occasionally. 

As  a  result  of  issuing  orders  to  provide  better  ventilation,  conditions  in 
several  factories  were  considerably  improved.  In  2  establishments  window 
ventilators,  which  deflect  the  current  of  air  from  the  open  window,  thus 
minimizing  the  exposure  of  the  employees  to  drafts,  were  installed.  In  1 
factory  a  trap  door  was  opened  in  the  ceiling  into  a  loft  above,  where  the 
windows  are  open  all  the  time.  In  the  factory  described  above,  where 
the  conditions  were  so  bad,  an  electric  exhaust  fan  was  put  into  one  of  the 
windows.  This  fan  is  operated  several  hours  each  day.  Several  window 
ventilators  were  also  provided.  In  one  large  factory  an  open  pipe  one 
foot  in  diameter  was  carried  from  each  workroom  to  the  roof.  This 
improved  conditions  somewhat,  but  some  artificial  means,  such  as  electric 
fans  or  heating  coils,  will  have  to  be  used  to  increase  the  suction  in  these 
pipes.  In  another  large  factory  ventilating  flues  were  constructed  with 
two  grated  openings  near  the  ceiling  and  floor  of  each  workroom.  These 
flues  are  carried  to  the  roof  and  are  tapped  by  revolving  cones,  which,  when 
the  wind  is  blowing,  create  a  vacuum  in  the  flues,  thus  causing  suction. 
This  system  is  dependent  to  a  large  extent  on  the  condition  of  the  weather. 
Later  in  the  winter  exact  tests  are  to  be  made  as  to  the  efficiency  of  this 
isystem. 

The  best  results  thus  far  obtained  as  to  ventilating  provisions  are  in  a 
"five-story  building  wherein  600  to  700  workers  are  employed.  The  floors 
where  the  cigars  are  made  are  large,  square  rooms  in  each  of  which  180  to 
200  cigar  makers  are  at  work.  There  are  windows  on  two  sides  of  these 
rooms.  The  light  in  the  center  of  the  room  is  not  good  and  gaslights  have 
to  be  used  during  the  day.  This  constant  burning  of  about  20  gas  jets 
helped  to  make  the  air  in  the  rooms,  already  poorly  ventilated,  considerably 
worse. 

In  spite  of  all  efforts,  the  management  did  not  succeed  in  ventilating  the 
rooms  by  means  of  the  windows.  Even  if  a  window  were  partly  opened 
occasionally  it  was  found  that  the  change  of  air  thus  caused  was  not  suffi- 
cient to  purify  the  air  in  such  large  rooms.  It  was  therefore  suggested 
to  the  owners,  who  were  anxious  to  improve  conditions,  that  an  artificial 
ventilating  system  would  be  necessary  to  obtain  adequate  ventilation  in 
these  workrooms.  Such  a  system  has  now  been  installed  and  has  been  in 
operation  for  about  six  months.  It  consists  of  ventilating  flues  on  each  floor, 
so  arranged  that  the  air  can  be  taken  from  the  top  or  the  bottom  of  the 
room.  These  flues  are  connected  with  a  large  exhaust  fan  revolved  by  an 
electric  motor.  Tests  made  with  the  anemometer  showed  that  when  the  fan 
was  in  operation  10,000  to  12,000  cubic  feet  of  air  per  minute  were  taken 
from  the  building;  the  air  of  the  workrooms  would  thus  be  changed  three 
times  an  hour.  To  further  test  the  efficiency  of  this  system  the  superin- 
tendent of  the  factory  was  instructed  that  on  a  given  day  he  was  not  to  put 
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the  fan  in  operation,  but  to  keep  the  workrooms  as  they  were  formerly.  On 
visiting  the  workrooms  in  the  morning,  they  were  found  hot  and  stuffy. 
Tests  for  the  determination  of  carbon  dioxide  on  three  floors  gave  the  fol- 
lowing results :  — 

Third  floor.  —  Carbon  dioxide  26  parts  to  10,000  parts  of  air. 
Fourth  floor.  —  Carbon  dioxide  28r  parts  to  10,000  parts  of  air. 
Fifth  floor.  —  Carbon  dioxide  28  parts  to  10,000  parts  of  air. 

The  fan  was  then  set  in  operation  and  the  windows  were  opened  a  little 
at  the  top.  Forty-five  minutes  later  another  visit  was  made  to  the  factory. 
The  air  seemed  a  good  deal  better  and  the  odor  of  tobacco  was  not  so 
strong.     Tests  were  made,  with  the  following  results:  — 

Third  floor.  —  Carbon  dioxide  10  parts  to  10,000  parts  of  air. 
Fourth  floor.  —  Carbon  dioxide  9  parts  to  10,000  parts  of  air. 
Fifth  floor.  —  Carbon  dioxide  9  parts  to  10,000  parts  of  air. 

The  following  letter  was  written  at  the  request  of  the  owners,  to  help 
them  obtain  the  co-operation  of  their  employees  in  the  proper  ventilation  of 
their  factory:  — 

I  visited  your  factory  a  few  days  ago  and  made  some  tests  of  the  new  ventilat- 
ing system  recently  installed.  When  in  operation  the  foul  air  can  be  taken  from 
the  building  at  the  rate  of  10,000  to  12,000  cubic  feet  per  minute.  This  will  allow 
a  complete  change  of  the  air  of  the  workrooms  about  three  times  every  hour.  Tests 
made  of  the  air  of  the  workrooms  when  the  fan  was  not  in  operation  showed  28 
parts  of  carbon  dioxide  to  10,000  parts  of  air,  which  indicated  that  the  air  was 
foul.  After  opening  the  windows  a  little  and  starting  the  fan  the  carbon  dioxide 
in  the  air  was  reduced  to  9  parts  to  10,000  within  one  half  hour,  and  the  air  of 
the  rooms  felt  fresh  and  conditions  were  very  satisfactory. 

To  get  the  fullest  benefit  of  this  ventilating  system  the  intelligent  co-operatioii 
on  the  part  of  your  employees  is  necessary.  They  should  be  given  to  understand 
that  if  10,000  cubic  feet  of  air  is  taken  from  the  building  every  minute,  meana 
must  be  provided  whereby  fresh  air  can  come  in  to  replace  the  foul  air  removed. 
If  the  windows  are  kept  open  a  little  at  the  top  a  sufficient  inlet  of  fresh  air  will 
thus  be  provided. 

The  cigar  makers  must  be  made  to  realize  that  adequate  ventilation  of  the  work- 
rooms is  a  matter  of  vital  importance  to  them.  Figures  of  the  United  States 
government  census  show  that,  next  to  stone  cutters,  cigar  makers  head  the  list 
in  the  rate  of  those  who  die  of  consumption.  The  stuffy,  poorly  vcDtilated  work- 
rooms are  undoubtedly  in  a  large  measure  responsible  for  this  high  death-rate 
from  tuberculosis. 

A  thorough  realization  on  the  part  of  your  employees  of  the  need  of  fresh  air 
in  the  workrooms,  and  an  intelligent  co-operation  on  their  part,  are  necessaTy  to 
get  the  fullest  efficiency  of  the  ventilating  system  which  you  installed. 

Since  the  letter  was  sent  the  factory  has  been  visited  several  times  and 
a  number  of  the  employees  have  been  spoken  to  both  inside  the  factory  and 
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outside.  They  all  agreed  that  the  change  in  the  conditions  was  quite  strik- 
ing. Several  stated  that  they  were  ahle  to  do  more  work  afternoons,  as 
they  felt  more  active.  Formerly  it  was  necessary  to  close  the  factory  on 
very  hot  summer  days,  but  this  season  the  employees  worked  through  the 
hottest  weather  without  undue  discomfort. 

F.    Processes  of  Metal  Polishing  and  Buffing. 

Metal  polishing  and  bufi^g  are  processes  carried  on  in  a  variety  of  indus- 
tries under  varying  conditions.  The  establishments  visited  included  the 
occupations  of  metal  plating,  brass  manufacturing,  manufacturing  of 
plumbers'  supplies,  of  gas  fixtures,  of  stoves  and  of  various  sorts  of 
machinery. 

Metal  polishers  are  exposed  to  iron,  steel,  brass  and  copper  dust,  accord- 
ing to  the  nature  of  the  work,  and  to  the  emery  and  cotton  dust  from  the 
polishing  and  buffing  wheels.  The  rough,  unfinished  castings  from  the 
foundry  are  ground  on  emery  wheels  to  the  desired  size  and  shape.  They 
may  then  be  burnished  on  '' buffing  wheels,"  which  are  made  up  of  cir- 
cular pieces  of  cotton  cloth  firmly  clamped  or  sewed  together  in  the  form 
of  a  wheel.  While  some  employees  admit  the  effects  of  dust  irritation  of  the 
nose  and  throat,  others,  including  employers,  speak  of  the  work  as  "  health- 
ful,'' espedaUy  the  process  of  polishing  iron,  which,  they  assert,  "  is  strength- 
ening, as  it  enriches  the  blood."  In  one  establishment  a  man  about  fifty 
years  of  age,  at  work  without  protective  devices  for  more  than  fifteen  years  on 
brass,  nickel  and  steel  polishing,  was  found  by  a  State  Inspector  of  Health  in 
a  moderately  advanced  stage  of  tuberculosis.  The  man  realized  that  the 
work  was  bad  for  him,  but  could  not  see  his  way  clear  to  give  it  up,  as  he 
had  a  family  to  support.  Consequently  his  machine  was  connected  with  a 
fairly  efficient  exhaust  arrangement,  and  he  was  separated  from  his  fellow 
workers  by  a  canvas  partition  containing  an  isinglass  window.  In  addition 
to  these  precautions  he  wore  a  moist  sponge  over  his  mouth  and  used  a 
large  jar  as  a  receptacle  for  sputum. 

The  workmen  polishing  brass  complained  of  frequent  suffering  from 
headache,  dizziness  and  nausea,  and  several  were  annoyed  by  blue  discolora- 
tions  of  the  skin  and  small  irritating  ulcers  which  healed  with  difficulty.  An 
examination  of  many  of  the  brass  workers  showed  them  to  be  pale  and 
emaciated.  Their  teeth  were  in  bad  condition,  and  the  gums  revealed  a 
distinct  bluish  discoloration.  Some  of  the  workmen,  on  the  other  hand, 
notwithstanding  the  lack  of  dust-removal  appliances,  who  had  been  at  the 
work  of  polishing  and  buffing  for  ten  or  fifteen  years,  looked  robust  and 
healthy. 

A  careful  inspection  of  some  40  establishments  by  the  State  Inspector  of 
Health  disclosed  the  following  facts:  (1)  that  some  employers  are  unwilling 
to  install,  and  operate  efficiently,  dust  removal  systems,  on  the  ground  that 
the  dust  is  not  'injurious  to  health,"  that  no  efficient  means  have  been  dis- 
covered for  the  satisfactory  removal  of  dust,  and  that  all  such  appliances 
interfere  with  the  work;  and   (2)  that  in  some  establishments  the  suction 
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pipes  and  hoods  were  so  clumsily  arranged  as  to  interfere  with  the  work, 
and  the  exhaust  fans  were  not  in  operation.  Employers  who  had  efficient 
dust-removal  systems  in  operation,  however,  stated  that  they  would  not 
operate  polishing  and  buffing  machines  without  them.  Furthermore,  these 
employers  showed  the  inspector  how,  by  means  of  a  simple  contrivance,  the 
hoods  could  readily  be  adjusted  for  different  sized  castings. 

That  in  some  instances  both  employer  and  employee  are  ignorant  of 
the  danger  arising  from  the  inefficient  removal  of  dust  there  is  no  doubt; 
on  the  other  hand,  in  many  cases  the  workmen  themselves  are  largely  respon- 
sible, by  their  lack  of  appreciation  of  and  even  opposition  to  properly 
equipped  machines,  which,  of  course,  furnishes  to  the  employer  from  his 
point  of  view  justification  for  not  operating  a  system  which  was  installed, 
perhaps  at  a  big  expense. 

In  the  44  establishments  visited,  the  total  number  of  employees  was  about 
2,000,  although  the  number  employed  in  polishing  and  buffing  was  about  150. 

For  convenience,  the  factories  visited  may  be  roughly  divided,  from 
the  standpoint  of  the  efficiency  of  removing  the  emery,  metallic  and  cotton 
dust  generated  in  the  process  of  polishing  and  buf&ng,  into  three  groups :  — 

Group  A,  —  Factories  wherein  exhaust  fans,  suction  pipes  and  hoods 
were  provided  for  the  emery  and  buffing  wheels  and  wherein  the  removal 
of  dust  was  efficient. 

Group  B.  —  Factories  wherein  dust  removal  equipments  were  installed  but 
were  found  out  of  order  or  inefficient.  In  some  instances  the  hoods  were 
removed,  the  suction  pipes  plugged  up  and  the  exhaust  fans  not  in  opera- 
tion. 

Group  C,  —  Factories  wherein  no  provisions  were  made  for  the  removal 
of  dust. 

Group  A.  —  In  17  establishments  the  polishing  and  buffing  wheels  were 
covered  with  hoods  and  connected  with  suction  pipes  and  exhaust  fans.  In 
7  of  these  the  removal  of  dust  was  highly  efficient,  in  10  it  was  moderately 
so,  a  considerable  quantity  of  dust  from  the  buffing  wheels  falling  on  the 
floor  and  on  the  workmen. 

Group  B In  6  establishments  it  was  found  that  dust-removal  systems 

had  been  installed  but  were  inefficient.  In  3  of  these  establishments  the 
systems  were  in  operation,  but  the  dust  was  not  well  taken  care  of,  the 
suction  pipes  were  more  or  less  stuffed  up  with  cotton  dust,  and  in  1  the  fan 
was  not  large  enough  to  remove  the  dust.  In  the  other  3  establishments 
the  exhaust  systems  were  not  in  operation,  the  pipes  were  broken  and  the 
hoods  removed. 

Orders  requesting  compliance  with  section  1,  chapter  475,  Acts  of  1903, 
were  issued  to  those  in  charge  of  all  6  establishments.  Three  of  the  exhaust 
systems  were  since  put  in  working  order.  One  proprietor  installed  a  com- 
plete new  system,  which  effectively  removes  the  dust.  Conditions  in  this 
factory  were  vastly  improved.  Two  establishments  have  not  been  rein- 
spected. 
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CrToup  C In  21  establishments  the  polishing  and  buffing  wheels  were 

not  connected  with  exhausts  and  conditions  varied  greatly.  In  some  factories 
there  were  great  quantities  of  dust.  Some  men  were  found  working  on 
emery  wheels  which  generated  a  fine  cloud  of  emery  and  metal  dust.  Stand- 
ing a  few  minutes  near  a  worker  caused  an  irritation  of  the  nose  and  throat. 
Bufl^g  wheels  not  connected  with  exhausts  gave  rise  to  great  quantities 
of  dust,  completely  covering  the  workmen.  The  floors  and  walls  around  the 
machines  were  thickly  covered.  In  several  places  the  work  was  so  light 
that  there  was  little  dust. 

Orders  requesting  compliance  with  the  law  were  issued  to  those  in  charge 
of  16  of  the  21  establishments.  Exhaust  fans,  suction  pipes  and  hoods  have 
since  been  installed  in  6,  greatly  improving  the  conditions.  Five  employers 
are  in  the  process  of  installing  efficient  dust-removal  equipments,  while  in  1 
establishment  the  owner  decided  to  discontinue  that  part  of  the  work  rather 
than  install  a  blower  system. 

Four  establishments  have  not  been  reinspected. 

In  bj  no  orders  were  issued,  for  the  following  reasons :  — 

In  each  of  2  establishments  there  was  only  one  small  wheel  in  operation; 
the  work  was  light  and  not  continuous,  giving  rise  to  little  dust. 

In  2  other  establishments  the  machines  were  operated  by  the  owners  them- 
selves, who  had  no  hired  employees.    Work  was  scarce  and  irregular. 

In  1  there  were  a  number  of  emery  wheels  scattered  throughout  the  fac- 
tory. The  wheels  were  not  in  continuous  operation  and  were  used  by  dif- 
ferent workmen  for  short  periods  at  a  time.  The  work  was  on  large  pieces, 
which  would  render  hoods  impracticable. 

The  light  and  ventilation  in  all  these  factories  were  on  the  whole  fairly 
satisfactory.  Proper  and  sufficient  water-closets  were  provided.  In  1  estab- 
lishment the  closet  was  rather  dark,  and  in  compliance  with  a  suggestion 
from  the  State  Inspector  of  Health  a  translucent  glass  window  was  put 
into  a  wall,  thus  getting  light  from  the  hallway.  The  objectionable  habit  of 
spitting  on  the  floor  was  observed  in  most  of  the  places  visited. 

Written  orders  were  issued  requiring  the  installation  of  proper  sputum 
receptacles  in  27  establishments,  and  it  was  found  on  reinspecting  23  of 
the  establishments  that  the  orders  had  been  complied  with. 

In  10  establishments  orders  were  issued  requesting  the  installation  of  a 
first-aid  outfit.  In  8  establishments  reinspected  the  orders  had  been  complied 
with. 

Several  of  the  establishments  showed  commendable  conditions  in  all  re- 
spects, and  in  1  the  conditions  were  excellent.  The  workrooms  were  high 
studded,  light  and  well  ventilated.  Ceilings  and  walls  were  white  and  clean. 
The  floors  were  very  clean  and  numerous  sputum  receptacles  were  distrib- 
uted throughout  the  factory.  Conspicuous  signs  were  posted  in  every  room 
which  read:  "Disease  is  spread  by  careless  spitting.  Tobacco  spit  is  as 
dangerous  as  any.''  A  special  arrangement  was  provided  for  the  daily 
cleansing  of  sputum  receptacles. 
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VI.    Numerical  Data. 

Number  of  factories  inspected, 182 

Number  of  inspections  made, 270 

Orders  issued:  — 

Cleanliness, 11 

Ventilation, 8 

Light, 2 

Dust-removal  appliances, 18 

Sputum  receptacles, 41 

First-aid  outfit, 15 

Proper  water-closets, 4 

Whitewashing,                    2 

Orders  complied  with:  — 

Cleanliness, 11 

Ventilation, 8 

Light, 2 

Dust-removal  appliances, 11 

Sputum  receptacles, 36 

rirst-aid  outfit, 10 

Proper  water-closets, 4 

Whitewashing, 2 

VII.    Health  of  Minors  in  Factories. 

No  systematic  examination  of  minors  was  made.  In  5  candy  factories  the 
minors  were  examined  and  were  found  in  good  health,  except  for  caries  of 
the  teeth. 

One  minor,  sixteen  years  of  age,  was  found  suffering  with  tuberculosis.  He 
was  employed  in  a  bakery  as  packer  of  ice-cream  horns.  The  attention 
of  his  parents  was  called  to  his  ill  health,  and  he  was  taken  out  of  the  fac- 
tory and  placed  in  one  of  the  camps  near  Boston.  He  is  doing  well; 
he  has  gained  in  weight;  the  tubercle  bacilli  have  disappeared  from  the 
sputum  and  he  will  be  able  to  take  up  work  again  in  a  short  time.  He  was 
advised  to  look  for  work  which  will  keep  him  out  doors. 

Another  minor  of  seventeen,  working  in  a  clothing  factory,  was  found  ill 
with  tuberculosis.  This  minor  had  no  parents  or  relatives  in  this  country. 
He  was  advised  to  give  up  his  work  and  put  himself  under  treatment. 
Although  a  suitable  case  as  far  as  his  physical  condition  is  concerned,  he 
was  refused  admission  to  the  Rutland  State  Sanatorium  because  of  non- 
citizenship.  He  was  referred  to  some  relief  agencies,  who  sent  him  to  a 
private  sanatorium  in  Rutland,  where  lie  stayed  several  months  with  improve- 
ment in  his  condition.  He  has  returned  to  Boston,  where  he  expects  to  take 
up  some  out-of-door  work. 
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VIII.    Seats  for  Women  in  Mercantile  Establishments. 

Three  mereantile  establishments  were  visited  to  investigate  complaints  that 
there  were  not  sufficient  seats  provided  for  their  women  employees.  Atten- 
tion was  called  in  every  instance  to  section  41,  chapter  106,  Revised  Laws, 
and  the  conditions  were  remedied. 

IX.    Diseases  Dangerous  to  the  Public  Health. 

All  cases  of  diseases  dangerous  to  public  health  reported  from  tenement 
workrooms  were  investigated,  the  premises  were  visited  and  whenever  neces- 
sary the  licenses  were  revoked.  The  number  of  cases  investigated  were  as 
follows :  — 

Diphtheria, 18 

Scarlet  fever, 8 

Measles, 10 

Chicken  pox, 1 

Tuberculosis, 6 

The  attention  of  the  boards  of  health  in  the  district  was  called  to  prem- 
ises vacated  by  tubercular  patients,  who  had  either  moved  or  entered  into 
private  sanatoria,  and  reconmiendations  were  made  that  such  premises  be 
disinfected.  Eighteen  such  disinfections  have  been  made  by  the  board  of 
health  of  Boston,  2  by  the  board  of  health  of  Chelsea,  and  3  by  the  board  of 
health  of  Revere. 

A  small  outbreak  of  typhoid  fever  in  a  trade  school  in  Boston  was  inves- 
tigated and  reported  upon  in  January. 

An  investigation  was  made  of  an  unusually  large  number  of  cases  of  diph- 
theria that  occurred  in  Chelsea.  The  conditions  found  were  reported  in 
detail  to  the  State  Board  of  Health  in  March. 

The  following  matters  outside  of  the  district  were  investigated  upon 
request :  — 

A  suspected  case  of  smallpox  was  seen  with  the  board  of  health  of  Quincy. 
The  case  appeared  to  be  a  severe  case  of  varicella.  This  diagnosis  was  con- 
firmed by  the  subsequent  history. 

A  suspected  case  of  trachoma  was  seen  with  the  board  of  health  of 
Hudson.  A  diagnosis  of  follicular  conjunctivitis  was  made;  the  child  was 
taken  to  the  Eye  and  Ear  Infirmary  for  treatment. 

An  investigation  was  made  of  the  occurrence  of  2  cases  of  poliomyelitis  in 
one  of  the  summer  hotels  in  Gloucester  among  the  maids  waiting  at  the 
tables.     The  findings  were  reported  to  the  State  Board  of  Health. 

An  investigation  was  made  of  the  occurrence  of  typhoid  fever  in  Marsh- 
field,  in  a  house  which  emptied  its  sewage  on  the  clam  flats.  The  local 
board  was  advised  as  to  steps  to  be  taken  to  guard  against  the  spread  of  the 
disease,  and  a  detailed  report  was  submitted  to  the  State  Board  of  Health. 
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X.    Hygiene  of  Schoolhouses. 

During  the  year  10  schoolhouses  have  been  inspected,  as  follows :  Roxbury, 
1;  Charlestown,  1;  Revere,  4;  and  Winthrop,  4. 

In  January,  1909,  at  the  request  of  the  principal  the  Rozbury  Latin 
School  was  inspected.  It  was  found  that  during  the  cold  weather,  when 
all  the  windows  were  closed,  the  ventilation  of  the  classrooms  was  not  good. 
Some  simple  means  of  improving  conditions,  such  as  window  ventilators  and 
periodical  opening  of  the  windows,  have  been  found  impracticable  as  it  took 
out  too  much  of  the  heat.  The  only  way  which  seemed  possible  to  improve 
conditions  would  be  by  a  new  heating  and  ventilating  system,  which  cannot 
now  be  installed  for  lack  of  finances,  as  it  is  an  endowed  schooL  Sugges- 
tions were  also  made  to  improve  the  light  in  the  toilets  by  translucent  glass 
panels  in  the  doors.    This  has  been  done. 

All  the  other  schools  were  inspected  during  the  spring,  and  a  detailed 
report  of  each  schoolhouse  was  submitted  to  the  State  Board  of  Health. 
Conditions  as  to  light,  cleanliness  and  toilet  provisions  were  found  satis- 
factory in  all  the  schools  visited.  The  heating  and  ventilating  systems 
were  similar  in  all  the  schoolhouses.  Cold  air  from  the  streets  is  heated 
by  steam  coils,  rises  through  flues  and  enters  the  classrooms  through  inlets 
placed  near  the  ceiling.  Outlets  for  the  foul  air  are  placed  near  the  floor  in 
the  same  wall  with  the  inlets.  These  outlets  open  into  ventilating  stacks  which 
are  carried  to  the  roof.  Aspirating  coils  are  placed  in  these  stacks.  In 
some  of  the  schools  these  aspirating  coils  are  heated  by  separate  boilers,  so 
that  these  can  be  heated  even  when  no  heat  is  furnished  to  the  building.  In 
others  the  coils  are  heated  by  the  same  boilers  which  furnish  heat  to  the 
building.  In  1  school  in  Revere  the  ventilation  was  inadequate.  There  were 
no  aspirating  coils  in  the  ventilating  stacks,  nor  was  there  any  other  means  of 
causing  a  circulation  of  the  air.  The  teachers  have  stated  that  the  rooms 
are  poorly  ventilated,  and  that  a  short  time  after  the  session  begins  the  rooms 
feel  stuffy  and  the  children  become  fidgety,  so  that  it  is  necessary  to  open 
the  windows  to  admit  fresh  air. 

While  as  a  rule  the  ventilation  of  the  schoolhouses  inspected  may  be  quite 
satisfactory  during  the  cold  weather,  when  hot  air  is  admitted  to  the  rooms, 
it  is '  inadequate  on  those  days  when  the  buildings  are  not  heated  and  when 
it  may  be  too  cold  to  open  the  windows.  On  the  day,  for  instance,  when  the 
Charlestown  High  School  was  inspected,  the  building  was  not  heated  and  most 
of  the  windows  were  closed,  the  ventilation  of  some  of  the  rooms  being  inade- 
quate. The  air  of  several  of  the  rooms  where  pupils  were  taking  examinations 
felt  stuflEy  and  was  so  impure  as  to  be  injurious  to  health.  Now  in  this  school 
the  air  is  forced  into  the  rooms  by  a  ten-foot  fan,  but  this  fan,  as  well  as  the 
aspirating  coils  in  the  ventilating  stacks,  are  operated  by  steam  from  the  same 
boiler  which  heats  the  building,  so  that  on  days  when  the  building  is  not 
heated  the  fan  is  not  in  operation  nor  is  there  any  heat  in  the  ventilating 
stacks.    This  condition  could  have  been  remedied  by  having  a  small  boiler  for 
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operating  the  fan  and  heating  the  aspirating  coils,  so  that  a  good  circulation 
of  air  could  be  had  even  on  days  when  the  building  is  not  heated. 

Another  point  worthy  of  mention  is  the  absence  of  sanitary  drinking  foun- 
tains in  the  schools.  Only  in  1  school  were  such  fountains  observed.  The 
old-fashioned  drinking  cup,  in  spite  of  the  well-recognized  dangers  of  trans- 
mitting disease  throu^  it,  was  still  in  vogue.  In  the  Charlestown  High 
School  the  principal  does  not  permit  the  use  of  a  common  cup,  and  the 
pupils  have  to  provide  individual  cups.  This  is  not  done  to  any  extent  for 
the  water  in  the  building  is  not  fit  to  drink  on  account  of  the  close  proximity 
of  the  steam  pipes  to  the  water  pipes,  making  the  water  tepid  as  it  comes 
from  the  faucet. 

XI,    Local  Nuisances, 
Conditions  found.  Action  taken, 

A    nuisance    consisting    of    an    overflowing     House    has    since   been    connected 

cesspool  and  faulty  drains  at  a  house  with     the     sower.       Nuisance 

on  Ocean  Avenue  was  brought  to  the 

attention    of    the   board   of   health   of 

Bevere. 
A    complaint   of   a   nuisance   consisting   of 

dumping  of  swill   on   a  vacant   lot   in 

Bevere  was  investigated  in  September. 

At   the   time   of   inspection   there   was 

no  evidence  of  the  conditions  complained 

of.     It  was  stated   that  the   nuisance 

existed  only  during  the  summer  months. 
A  nuisance  of   an  overflowing  cesspool   at 

Parker  Hill  Avenue,  Boxbury,  was  in- 
vestigated, and  conditions  were  reported 

to  the  State  Board  of  Health. 
The  attention  of  the  Boston  board  of  health, 

also  of  the  Boston  sanitary  department, 

was  called  to  a  nuisance  consisting  of 

neglected  garbage  barrels. 
A  nuisance  caused  by  a  gypsy  camp  in  New- 
ton was  investigated  and  a  report  made 

to  the  State  Board  of  Health. 


abated. 


No  action  taken. 


New  cesspool  was  constructed  and 
nuisance  abated. 


Nuisance  abated. 


Matter  was  taken  up  by  the  State 
Board  of  Health. 


Health  Districjt  No.  6. 

Albkbt  p.  Nobbis,  M.D.,  Cambridge,  State  Inspector  of  Health. 

This  district  includes  the  cities  of  Cambridge,  Everett,  Maiden,  Medford, 
Melrose  and  SomerviUe,  and  the  towns  of  North  Beading,  Reading,  Stone- 
ham  and  Wakefield. 


Diseases  Dangerous  to  the  Public  Health. 

The  foUowing  outbreaks  of  diseases  dangerous  to  the  public  health  were 
investigated:  scarlet  fever  in  North  Reading,  t3rphoid  fever  in  Wakefield, 
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scarlet   fever  in   Melrose,   anterior   poliomyelitis   in   Maiden   and   Melrose, 
typhoid  fever  in  Everett,  and  typhoid  fever  in  Camhridge  and  SomerviUe. 

The  State  Inspector  of  Health  observed  an  increasing  tendency  in  each 
city  and  town  within  his  district  toward  complete  registration  of  persons 
ill  with  tuberculosis.  Twelve  persons  ill  with  the  disease  were  visited,  six 
of  whom  were  referred  to  hospitals  or  dispensaries  for  treatment. 

Locai  Nuisances, 

The  State  Inspector  of  Health  reported  that  one  manufacturing  concern 
in  Wakefield  persisted  in  polluting  the  Saugus  River  by  pouring  into  it  the 
sewage  from  its  factory. 

The  attention  of  the  Reading  board  of  health  was  called  repeatedly  to 
the  necessity  for  a  sewer  in  that  town,  because  of  overflowing  cesspools  and 
polluted  soil.  Drainage  from  a  laundry  near  the  center  of  the  town  is  con- 
veyed by  a  brook  into  Lake  Quannapowitt,  which,  at  certain  seasons  of  the 
year,  is  the  water  supply  of  Wakefield.  Until  a  sewer  is  constructed  the 
existing  nuisance  will  remain  a  possible  source  of  danger  to  the  health  of 
Wakefield  residents,  as  well  as  to  the  users  of  the  ice  supply.  The  town  of 
Wakefield  has  been  warned  not  to  use  the  water  supply  because  of  the 
probable  impurity  of  the  water. 

Several  nuisances  were  abated  in  Stoneham  by  inducing  abutters  to  con- 
nect with  the  town  sewer.  Large  cement  settling  tanks  were  installed  in  a 
tannery  which  had  previously  polluted  the  Aberjona  River,  and  the  spent 
liquors  are  now  carried  off  by  a  recently  constructed  sewer,  so  that  the  qual- 
ity of  the  river  water  is  much  improved.  Both  town  water  and  sewerage 
system  were  extended  to  the  Healey  Brothers'  shoe  shop.  With  the  aid  of 
the  State  Inspector  of  Health  a  piggery  nuisance  was  abated.  The  local 
board  of  health  took  active  measures  to  abate  the  odor  nuisance  arising  from 
a  glue  establishment  maintained  near  the  Wobum  Hue,  and  the  State  Inspec- 
tor of  Health  advised  said  board  to  co-operate  with  the  Winchester  and 
Wobum  authorities  in  remonstrating  against  the  construction  of  another 
glue  establishment  in  that  locality,  which  is  now  built  up  with  suburban 
residences. 

The  outlet  of  Spot  Pond,  running  through  a  thickly  populated  commu- 
nity, was  badly  polluted  by  overflowing  cesspools  from  three  abutting  prem- 
ises. With  the  aid  of  the  State  Inspector  of  Health  the  Melrose  board  of 
health  brought  about  a  connection  with  the  sewer. 

Several  overflowing  cesspools  and  private  water  supplies  were  investigated 
in  the  Maplewood  and  Linden  districts  of  Maiden,  where  many  cottages  are 
built  on  steep  ridges.  Sewer  extensions  are  contemplated  in  these  localities 
as  soon  as  they  can  be  financed. 

Four  nuisances  consisting  of  overflowing  cesspools  in  the  upper  Broadway 
district  in  Everett  were  brought  to  the  notice  of  the  State  Inspector  of 
Health.  This  district  has  grown  rapidly  and  is  densely  inhabited.  One  and 
two  family  houses  are  located  on  small  lots,  which  are  entirely  inadequate 
in  area  for  the  proper  use  of  cesspools.    The  local  board  of  health  has  been 
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arged  repeatedly  to  require  a  sewerage  system  in  this  district,  but  up  to  the 
present  time  the  city  government  has  failed  to  make  the  necessary  appropria- 
tion. 

Complaints  in  SomerviUe  concerning  drainage  have  related  to  the  anziliary 
overflow  during  severe  storms,  when  sewage  backs  into  the  storm  sewers 
which  are  designed  to  enter  several  brooks.  After  the  water  recedes  the 
beds  of  the  brooks  are  rendered  unsightly  and  at  times  give  rise  to  disagree- 
able odors.  The  brooks  which  give  rise  to  disagreeable  conditions  are  the 
Clarendon  and  Tannery  brooks,  which  flow  into  the  Alewife,  and  the 
Two  Penny  Brook,  which  crosses  the  Medford  line  east  of  the  North  Somer- 
ville  station. 

A  section  of  lowlands  in  East  Cambridge,  and  the  portion  of  Somerville 
known  as  the  Millers  River  district,  and  areas  in  East  Cambridge  and  Cam- 
bridgeport,  need  some  system  for  the  proper  removal  of  sewage. 

Several  rendering  works  in  Cambridge  were  inspected,  with  a  view  of 
aiding  so  far  as  possible  obnoxious  odors  therefrom,  and  it  was  found  that 
bones  and  scraps  were  not  collected  and  cared  for  in  a  proper  manner.  The 
attention  of  the  local  board  of  health  was  called  to  the  matter. 

A  rendering  establishment  in  Somerville  was  inspected  and  it  was  found 
that  suitable  and  efficacious  hoods,  suction  pipes  and  blowers  were  installed. 
Once  in  eight  minutes  there  is  an  interchange  of  air  throughout  the  estab- 
lishment, the  foul  air  being  taken  upward  through  a  tower  65  feet  high. 
Notwithstanding  the  excellent  provisions  desig^ned  to  remove  the  objectionable 
odors  an  inefficient  use  of  the  same  is  made. 

Factory  and  Industridl  Hygiene, 

Sugar  Refinery  EaiahUshment,  —  Employees  in  this  establishment  were 
found  to  be  exposed  to  excessive  heat  and  steam  of  '^  bone  black  "  dust.  As 
to  the  sugar  dust  itself,  men  were  found  who  had  worked  from  twenty  to 
forty  years  without  apparent  detriment  to  their  health.  Only  5  minors  were 
employed. 

Confectionery  Eetdblishments.  —  All  the  factories  visited  were  found  to  be 
well  lighted  and  adequately  ventilated.  Large  numbers  of  minors  were 
employed  in  this  industry  attending  machines,  dipping  chocolates  and  assort- 
ing and  packing  boxes.  The  girls  were  generally  found  sitting  down  while 
at  their  work.  The  only  general  condition  of  ill  health  noted  among  them 
was  decayed  teeth,  and  individual  instructions  relative  to  the  condition  of 
the  teeth  were  given  many  of  the  minors,  some  of  whom  it  was  found  on 
later  visits  to  the  factories  had  consulted  dentists. 

Distilleries.  —  The  4  distilleries  within  the  district  were  inspected  and  it 
was  found  that  great  care  was  taken  to  provide  for  the  liberation  of  large 
amounts  of  CO2  gas  in  the  fermentation  rooms. 

Knitting  MiUs,  —  The  7  knitting  mills  within  the  district  were  inspected 
and  were  found  to  be,  in  general,  well  lighted  and  adequately  ventilated. 
These  establishments  employ  large  numbers  of  minors,  who  are  exposed  to 
lint  from  linen  and  cotton  in  the  winding  and  braiding  departments.     The 
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State  Inspector  of  Health  was  of  the  opinion  that  the  minors  showed  a 
tendency  to  an  anemic  appearance  and  to  frequent  eolds.  No  minor  was 
found  to  have  83rmptoms  of  tuberculosis.  In  the  silk  department,  where  the 
dust  seemed  especially  irritating,  2  adults  were  found  who  had  apparently 
recovered  from  previous  tubercular  conditions. 

Manufacture  of  Weeing  Apparel.  —  There  axe  10  shops  within  the  dis- 
trict which  use  power  sewing  machines  in  the  manufacture  of  wearing 
apparel.  In  general,  the  light  was  found  to  be  good  and  the  ventilation 
adequate.  The  women  sitting  at  benches  worked  rapidly  and  under  lension 
at  piece  work.  While  eye  strain  was  occasionally  manifested,  the  women 
seemed  to  the  State  Inspector  of  Health  to  be  more  often  tired  and  nervous 
and  to  have  a  strained  appearance. 

Printing  or  Finishing  Textiles.  —  The  6  establishments  in  which  printing 
or  finishing  textiles  was  conducted  were  inspected.  Examples  of  distinctly 
good  and  distinctly  bad  hygienic  conditions  were  found  in  this  industry. 
The  '^ aniline  black"  process  is  accompanied  with  liberation  of  considerable 
amounts  of  HON,  and  occasionally  an  employee  in  this  department  is  said 
to  be  prostrated  by  the  inhalation  of  fumes,  although  in  every  factory  hoods 
and  suction  flues  were  installed  for  the  removal  of  the  gas. 

Manufacture  of  Buhher  Goods,  —  The  manufacture  of  rubber  goods  is 
one  of  the  leading  industries  in  the  district.  More  than  4,000  employees 
were  found  in  the  8  factories  visited.  The  most  important  factor  in  con- 
nection with  the  health  of  the  employees  was,  in  the  opinion  of  the  State 
Inspector  of  Health,  the  ''  strong  odor  "  of  naphtha  used  in  the  cements.  The 
importance  of  this  factor  is  better  appreciated  when  it  is  understood  that 
superintendents  and  overseers  want  the  windows  closed  in  order  to  avoid 
evaporation  of  the  naphtha.  One  establishment  has  installed  a  pump  and 
pipe  line  from  their  cement  house  outdoors,  so  that  cement  is  drawn  from 
a  tap  by  the  employee  instead  of  dipping  it  out  of  large  jars.  One  factory 
experimented  with  a  siphon  ink-well  cup,  to  be  used  at  the  ''  maker's  bench  " 
to  prevent  much  evaporation  of  the  naphtha,  hence  to  permit  better  ventila^ 
tion  in  the  rooms.  Large  quantities  of  whiting  dust  filled  the  air  in  the 
so-called  ''calendar  and  incorporating  machine  rooms.''  In  1  establishment 
this  dust  was  especially  noticeable.  In  a  department  where  employees  are 
occupied  in  removing  wire  from  circular  boxes  of  whiting  in  which  the  wire  is 
heated,  the  dust  rises  in  clouds.  While  the  employees  in  this  department 
were  adults,  the  process  was,  in  the  opinion  of  the  State  Inspector  of  Health, 
necessarily  inimical  to  health. 

Allied  to  the  manufacture  of  rubber  goods  is  that  of  rubber  substitutes. 
In  this  work  quantities  of  amyl  acetate  were  found  to  be  used  as  solvent  of 
the  substitute  mixture.  In  the  drying  out  process  the  employees  were 
exposed  to  very  strong  fumes  of  amyl  acetate.  Although  2  men  of  three 
and  five  years'  exposure  to  amyl  acetate  fumes  showed  no  signs  of  ill  health, 
an  employee  thus  exposed  in  the  lacquering  department  of  a  jewelry  estab- 
lishment became  debilitated  and  contracted  tuberculosis. 
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Laundries.  —  The  laundries  inspected  were  well  lighted  and  adequately 
ventilated.  One  laundry  was  a  model  establishment.  In  another,  improve- 
ments were  suggested  and  made  relative  to  light  and  ventilation. 

Printing  and  Binding  Estahlishments,  —  One  modem  printing  establish- 
ment was  exceptionally  well  lighted  and  ventilated.  Only  one  bench  where 
10  girls  were  employed  used  artificial  light.  The  work  of  the  girls  con- 
sisted in  assembling  folios.  In  this  establishment  was  a  room  for  outside 
wraps  of  employees,  a  lunch  room,  a  lounging  room  and  an  emergency  out- 
fit Another  large  establishment  was  very  well  lighted  and  adequately  ven- 
tilated. Several  small  printing  establishments  installed  additional  venti- 
lating flues  and  fans  at  the  suggestion  of  the  State  Inspector  of  Health. 

Manufacture  of  Boxes  and  Trunks.  —  The  paper  box  establishments  within 
the  district  are,  as  a  rule,  in  old  buildings.  The  departments  for  working 
on  wood  were  found  to  contain  machines  equipped  with  devices  for  removing 
shavings.  Some  changes  were  suggested  by  the  State  Inspector  of  Health 
relative  to  the  lighting  arrangement  in  several  establishments.  The  condi- 
tions in  1  factory  relative  to  light,  ventilation  and  the  removal  of  dust  were 
quite  satisfactory.    All  the  employees  appeared  to  be  healthy. 

Manufacture  of  Furniture.  —  There  are  15  furniture  factories  within  the 
district,  for  the  most  part  old  structures.  The  woodworking  department 
in  1  establishment  was  well  equipped  as  regards  light  and  ventilation.  The 
processes  known  as  rattan  splitting  and  sorting,  however,  were  exceedingly 
dusty,  and,  in  the  opinion  of  the  State  Inspector  of  Health,  necessarily  irri- 
tating to  the  respiratory  passages  of  the  employees.  Three  cases  of  tuber- 
culosis occurred  among  young  adults  working  in  this  department.  One  of 
these  employees  took  out-of-door  treatment  at  home  and  the  other  2  in  sana- 
toria. A  furniture  factory  visited  in  Cambridge  was  found  to  be  well 
lighted,  except  for  one  department  known  as  the  milling  room,  which  occu- 
pied the  basement  and  was  lighted  by  artificial  means.  The  largest  number 
of  employees  in  furniture  factories  are  adults.  Fifteen  factories,  other 
than  those  mentioned,  in  which  woodworking  processes  of  some  kind  were 
conducted,  were  inspected,  and  it  was  found  that  each  establishment  was 
equipped  with  devices  for  the  removal  of  fine  sawdust.  One  establishment 
in  Maiden  was  particularly  well  lighted  and  adequately  ventilated.  The 
employees  were  mostly  adults  who  showed  no  ill  effects  from  their  work. 

Carriage  Factories.  —  Of  the  5  carriage  factories  visited,  1  in  Medford 
was  constructed  of  cement  and  provided  with  a  monitor  roof  and  exhaust 
fans  and  hooded  forges. 

Piano  and  Organ  Factories.  —  The  9  organ  and  piano  factories  within 
the  district,  employing  about  1,000  persons,  were  inspected.  Large  num- 
bers of  minors  were  found  to  be  employed  in  the  manufacture  and  assembling 
of  the  actions.  This  work,  which  was  of  a  sedentary  nature,  consisted  of 
planing,  sawing,  drilling  and  sandpapering  the  parts.  Several  cases  of 
debility  were  found  among  the  minors,  one  of  whom,  a  boy,  disclosed  signs 
and  symptoms  of  tuberculosis.    It  should  be  said,  however,  that  this  boy's 
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home  conditions  were  distinctly  bad,  in  that  the  boy  slept  in  a  small,  badly 
ventilated  bedroom.  One  piano  factory  was  especially  well  provided  as  to 
light,  ventilation  and  means  for  the  removal  of  dust. 

Manufacture  of  Brushes,  —  The  6  brush  factories  within  the  district, 
employing  about  250  persons,  were  inspected.  One  factory  located  in  Mai- 
den was  exceptionally  well  lighted  and  ventilated;  the  rooms  were  high 
posted  and  hoods  were  provided  in  connection  with  the  tar  cement  process 
in  the  department  where  bristles  were  attached  to  brush  handles.  The 
manufacture  of  com  brooms  was,  in  the  opinion  of  the  State  Inspector  of 
Health,  exceedingly  dusty  work.  As  conducted  in  1  establishment,  hooded 
machines  were  provided  with  a  chamber  for  the  removal  of  dusts,  seeds  and 
other  foreign  material.  In  another  establishment,  the  so-called  ''  wet  proc- 
ess'' was  adopted,  whereby  the  brooms  were  wet  before  the  seeds  and  dust 
were  removed. 

Manufacture  of  Pharmaceutical  Preparations.  —  There  are  5  factories 
within  the  district  wherein  pharmaceutical  preparations  are  made.  Eadi 
establishment  was  visited,  and  it  was  found  that  in  the  process  of  grind- 
ing roots  and  herbs  employees  frequently  wore  respirators.  In  one  instance, 
grinding  of  this  kind  was  conducted  in  a  shed  outside  the  building,  and  the 
employees  who  did  the  work  appeared  to  be  exceptionally  strong. 

Manufacture  of  Chemicals.  —  Factories  in  which  chemicals  are  manufac- 
tured were  found  to  employ  many  minors,  a  part  of  whose  work  it  was  to 
put  up  the  packages  for  retail  trade.  A  small  number  of  men  worked  in 
the  chemical  departments.  Except  for  the  dark  cellars  in  1  establishment, 
where  an  employee  was  found  doing  the  heavy  press  work  of  making  insulat- 
ing coverings  for  electrical  utensils,  all  the  establishments  appeared  to  be 
well  lighted  and  adequately  ventilated. 

One  large  establishment  appeared  to  the  State  Inspector  of  Health  to  be 
the  most  obnoxious  within  the  district  from  the  point  of  view  of  the  health 
of  the  employees.  Quantities  of  fumes  were  liberated  at  each  step  in  the 
manufacture  of  such  conmiercial  acids  as  H2SO3,  H2SO4,  HCL,  HNOs,  etc 
So  long  as  the  plant  remains  isolated  the  fumes  cause  little  disturbance  in 
the  neighborhood,  although  nitric  oxide,  sulphurous  and  sulphuric  anhydride 
fumes  escape  at  times  in  considerable  quantities.  The  State  Inspector  of 
Health  observed  that  the  rugged  laborers  employed  in  the  establishment 
appeared  to  become  accustomed  to  fumes  which  might  cause  various  dis- 
turbances among  beginners.  Each  building  was  constructed  like  a  shell,  with 
ventilating  windows  in  the  roof. 

Soap  Making,  —  The  10  soap  works  within  the  district,  with  and  without 
rendering  departments,  were  inspected.  The  sanitary  conditions  in  1  estab- 
lishment were  practically  ideal.  Those  in  another  establishment  were  satis- 
factory, except  that  the  kettle  rooms  were  too  low  posted,  and  consequently 
not  well  lighted  and  ventilated. 

Leather  Working,  —  Hides  were  found  to  be  treated  in  3  establishments 
by  salting  and  sorting  in  cold  cellars,  atid  in  3  others  by  removing  the  hair 
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and  wool.  Employees  who  handled  the  Na2S  were  furnished  with  rabber 
gloves. 

Manufacture  of  Shoes  and  Leather  Goods.  —  The  12  shoe  and  leather  fac- 
tories within  the  district  were  visited.  In  several  of  the  large  establishments 
the  number  of  employees  in  the  stitching  and  making  departments  was  so 
great  that  a  further  increase  should  be  met  by  forced  ventilation.  A  com- 
mon imhygienic  arrangement  of  water-closets  was  that  of  locating  the  closet 
in  the  center  of  the  workroom,  with  no  outside  ventilation. 

Foundries.  —  All  the  11  foundries  within  the  district  were  inspected.  In 
2  establishments  the  conditions  from  a  sanitary  point  of  view  were  especially 
good.  The  process  of  screening  sand  in  order  to  recover  a  portion  for  future 
use  gave  rise  to  the  scattering  of  much  fine  sand  through  the  air.  In  1 
establishment  the  sifting  processes  were  hooded  in  connection  with  the  use  of 
ash  sifters,  while  in  2  other  establishments  these  processes  were  conducted 
in  separate  departments.  In  general,  only  men  were  found  employed  in 
foundries,  but  in  1  establishment  Polish  women  made  cores  and  the  smaller 
moulds.  In  another  foundry,  in  a  separate  department,  some  60  girls  were 
employed,  seated  at  well-lighted  benches  well  screened  from  the  foundry 
proper. 

Meicd  Working  Establishments.  —  Thirty-six  metal  working  establishments 
were  found  and  inspected  within  the  district,  ranging  from  shops  manufactur- 
ing specialties  to  constructive  planes  making  steel  bridges,  engine  boilers,  etc. 
One  establishment  deserved  especial  commendation  from  a  sanitary  point  of 
view.  As  a  rule,  good  light,  being  an  essential  factor,  was  provided. 
Emery  wheels  most  frequently  used  have  been  equipped  with  proper  dust 
appliances  for  protecting  workmen  against  dust  in  all  the  establishments. 
In  6  establishments  the  processes  of  tin  and  zinc  dipping  were  conducted. 
One  establishment  was  equipped  with  a  well-ventilated  tinning  bath  and  a 
large  chimney  which  conducted  the  fumes  from  the  bath.  In  another  estab- 
lishment the  arrangement  was  such  that  the  fumes  of  ammonium  chloride, 
heated,  and  zinc  oxide  powder  appeared  to  rise  rapidly  in  dry,  clear  weather, 
but  slowly  on  dull,  wet  days.  In  still  another  establishment  the  experiment 
of  using  an  exhaust  fan  and  wooden  duct  and  hood  over  the  tinning  bath 
was  made.  About  half  the  number  of  establishments  visited  were  equipped 
with  ventilating  fans  in  the  roof. 

Manufacture  of  Jewelry.  —  The  4  jewelry  establishments  within  the  dis- 
trict were  inspected.  The  processes  conducted  which  appeared  to  the  State 
Inspector  of  Health  to  be  of  greatest  importance  were  those  of  soldering, 
plating  and  lacquering.  In  the  soldering  department  the  blue  flame  of  the 
Bunsen  burner  was  continuous,  although  such  rooms  were  generally  well  ven- 
tilated by  ducts  and  opened  windows.  The  plating  rooms  were  provided 
with  hoods  and  suitable  stacks.  The  process  which  appeared  to  be  most 
inimical  to  health  was  that  of  lacquering,  which  gave  rise  to  strong  odors 
of  amyl  acetate.  In  1  establishment  there  was  provided  a  separate,  fire- 
proof, monitor  roofed  building  for  this  purpose.    While  the  power  fans  and 
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ducts  in  this  building  were  designed  to  bring  about  good  ventilation,  the 
State  Inspector  of  Health  found  the  exhaust  system  working  adequately 
only  one  time  in  the  course  of  his  four  \isits. 

Glass  Blowers,  —  In  the  1  establishment  manufacturing  electric  bulbs 
40  girls  were  employed  in  darkened  rooms  as  glass  blowers.  The  work  was 
constant,  and  the  girls  were  exposed  continuously  to  the  blue  flames  of  the 
Bunsen  burner.  Another  establishment  employed  minors  to  help  in  the 
glass  blowing  departments.  Because  of  the  nature  of  the  work  the  minors 
were  exposed  to  excessive  heat.  In  the  cut  glass  department  the  process  of 
wet  grinding  was  conducted  by  a  considerable  number  of  aged  men. 

Hie  Lead  Industry.  —  In  1  establishment  in  the  manufacture  of  white 
lead  the  State  Inspector  of  Health  pointed  out  that  in  the  department  where 
chemicals  were  circulated  in  solution  through  pots  of  feathered  lead,  only 
1  or  2  employees  worked.  It  is  said  that  no  case  of  lead  poisoning  has 
occurred  among  employees  in  this  establishment  for  several  years.  In 
another  establishment  in  a  department  where  lead  grids  were  cast  and  the 
spaces  filled  with  a  paste  made  from  carefully  sifted  litharge,  2  minors  were 
found  to  have  contracted  lead  poisoning. 

Health  of  Minors  in  Factories. 
Total  number  of  minors  seen  and  questioned,  2,090. 


■ 

Agi. 

1 

14 

19 

16 

17 

18 

19 

»• 

1  Total. 

Male, 

Female, 

86 

41 

98 

188 

148 

184 

196 
116 

909 
229 

187 
202 

148 
178 

1,007 

Total 

77 

881 

827 

812 

488 

889 

816 

j     «.09O 

Total  number  of  minors  found  in  ill  health,  106. 


AOB. 

■ 

14 

19 

16 

17 

18 

16 

SO 

Total. 

Male, 

Female, 

4 

11 
5 

10 

8 

10 
10 

11 
10 

5 

4 

8 
10 

59 
47 

Total 

* 

16 

18 

20 

21 

9 

18 

106 

Number  of  physical  examinations  made,  290 :  — 

Because  of  tubercular  family  history, 66 

Because  of  previous  personal  history, 69 

Because  of  appearance  of  minor, 155 
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Five  notifications  to  parents  were  made  relative  to  the  ill  health  or  phys- 
ical unfitness  of  minors.  In  two  instances  employers  were  notified  of  the 
ill  health  of  minors,  to  the  advantage  of  the  latter.  One  minor  was  given 
better  accommodations  for  desk  work,  the  other  was  assigned  lighter  work. 

Classification  of  Conditions  of  III  Health  of  Minors,  —  Among  the  condi- 
tions of  ill  health  found  in  persons  under  twenty-one  years  of  age  were  the 
following :  — 


Bronchitis, 
Anemia,    . 
Chlorosis, 
Laryngitis, 
Decayed  teeth, 
Conjunctivitis,  . 
Mitral  insufSeiency, 
Phthisis,    . 
Nasal  obstruction. 
Suppurating  ear, 
Adenoids, 
Pleuriqr,  . 
Tonsillitis, 


38 
16 
6 
5 
4 
3 
3 
2 
2 
2 
1 
1 
1 


Bhinitis,    .         .         .         . 

Chorea,     .        .        .        . 

Cataracts, 

Eczema,    .        .        .        . 

Furunculosis,    . 

Mammitis, 

Nephritis, 

Scarlet  fever,   . 

Strabismus, 

Malformation,  . 

Chronic  headache,    . 

Enlarged  cervical  glands, 

Kyphosis, 


3 
1 


Twenty-five  of  the  minors  found  in  ill  health  were  exposed  to  possible 
unhygienic  influences  in  the  following  processes :  — 


Manufacturing  confectioneiy. 

Bubber  cementing. 

Core  making. 

Talc  dusting  on  rubber. 


Nickel  plating. 

Woodworking. 

Sandpapering. 


Schoolhouse  Hygiene. 

Thirteen  school  buildings  were  inspected  during  the  year. 

The  buildings  were  heated  either  by  furnaces  or  by  indirect  steam  radia- 
tion. Ventilating  flues  were  found  in  most  of  the  school  buildings,  but  in 
many  of  them  there  was  no  heating  apparatus  in  the  flues  to  facilitate  venti- 
lation. The  majority  of  these  flues  were  inadequate,  and  as  a  result  the 
sehoolhouses  were  poorly  ventilated.  Overcrowding  was  observed  in  many 
of  the  sehoolhouses  visited.  The  best  modem  ventilating  system  was  found 
in  the  Cambridge  Latin  Schoool,  while  the  most  efficient  means  of  ventilation 
in  the  older  school  buildings  was  in  the  Prescott  schoolhouse  in  Somerville, 
which  was  equipped  with  a  modem  ventilating  or  forced  draft  system. 
Throughout  the  district  it  was  noted  that  the  rooms  occupied  by  the  lowest 
grades  of  pupils  in  school  buildings  erected  more  than  twenty  years  ago 
were  stuffy  and  poorly  ventilated.  The  State  Inspector  of  Health  believed 
that  the  common  factors  which  gave  rise  to  such  conditions  were  increased 
numbers  of  children  and  the  sensitiveness  of  children  to  drafts,  which 
caused  the  teachers  to  keep  the  windows  closed. 
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The  Thorndike  School  building  in  East  Cambridge^  erected  in  1860  and 
remodeled  in  1876,  was,  in  the  opinion  of  the  State  Inspector  of  Health,  so 
badly  ventilated  and  overcrowded  as  to  be  unfit  for  use  without  alterations. 

Somerville  has  been  progressive  by  installing  drinking  fountains  in  nearly 
every  school  building,  thus  doing  away  with  the  common  drinking  cup  with 
its  possible  dangers. 

Health  District  No.  7. 

J.  WiLUAM  Voss,  M.D.,  Beverly,  State  Inspector  of  HedltK 

This  district  includes  the  cities  of  Beverly,  Gloucester,  Lynn  and  Salem, 
and  the  towns  of  Danvers,  Essex,  Hamilton,  Ipswich,  Lynnfield,  Manchester, 
Marblehead,  Middleton,  Nahant,  Peabody,  Bockport,  Saugus,  Swampscott, 
Topsfield  and  Wenham. 

Diseases  Dangerous  to   the  Public  Health, 

Aside  from  an  epidemic  of  dysentery,  which  occurred  in  the  city  of  Bev- 
erly during  the  month  of  August,  the  number  of  cases  of  infectious  diseases 
has  not  been  unusual. 

Consultations  with  Local  Boards  of  Health. 

Frequent  consultations  were  held  with  members  of  local  boards  of  health 
with  special  reference  to  reporting  diseases  declared  by  the  State  Board  of 
Health  to  be  dangerous  to  the  public  health  and  to  methods  used  for  the 
prevention  of  the  spread  of  such  diseases. 

Local   Nuisances, 

Twelve  alleged  nuisances  were  investigated,  and  such  conditions  as  were 
found  to  constitute  nuisances  called  to  the  attention  of  the  local  health 
authorities,  with  such  recommendations  as  were  deemed  advisable  for  their 
removal 

Factory  Hygiene, 

Sanitation  of  Factories,  —  One  hundred  and  eighty-three  factories  were 
visited,  —  1  for  the  fourth  time,  18  for  the  third  time  and  139  for  the  second 
time.    The  number  of  orders  issued  and  complied  with  were  as  follows :  — 

For  improved  ventilation, 6 

For  a  higher  degree  of  cleanliness, 12 

For  more  efficient  removal  of  dust  caused  by  certain  processes,      ...  9 

For  proper  water-closet  provisions, 46 

For  first-aid  outfits, 17 

For  the  provision  of  sputum  receptacles, 83 

For  the  connection  of  a  factory  with  the  public  sewerage  system,        .  14 
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Ventilation.  —  It  was  observed  during  the  winter  months  that  many  of 
the  windows  in  factories  were  required  to  be  opened  during  the  noon  hour 
and  in  the  early  morning.  In  1  mill  manufacturing  hosiery-  provision  was 
made  at  the  top  of  the  windows  to  allow  the  entrance  of  fresh  air.  The 
superintendents  were  instructed  to  keep  the  establishment  well  ventilated. 
Moreover,  a  physician  was  employed  by  the  corporation  for  the  purpose  of 
having  a  sanitary  supervision  over  the  buildings. 

Removal  of  Dust.  —  It  appeared  to  the  State  Inspector  of  Health  that  the 
problem  of  adequately  protecting  the  employees  against  dust  generated  in 
the  course  of  manufacturing  processes  was  not  receiving  the  attention  of  the 
designers  of  dust-removing  devices  that  its  importance  demanded.  Some 
of  the  manufacturers  showed  especial  interest  in  the  matter  by  providing 
machines  with  dust-removing  devices  which  previously  had  not  been  equipped 
with  any  means  for  protecting  the  workmen  against  dust.  In  1  establish- 
ment the  removal  of  mica  dust  was  found  to  be  a  difficult  problem,  and 
much  money  was  spent  towards  its  solution.  The  industry  is  now  con- 
ducted in  a  new  establishment  with  an  entirely  new  equipment,  which 
appears  to  be  adequate  in  every  respect.  The  Salem  and  Beverly  boards 
of  health,  acting  upon  recommendations  of  the  State  Inspector  of  Health, 
formed  regulations  prohibiting  the  blowing  of  buffing  dust  into  the  open 
air,  and  requiring  proper  receptacles  for  its  retention,  thus  preventing  the 
dust  blowing  back  upon  the  panes  of  glass  and  interfering  with  the  light 
or  entering  the  open  windows. 

Light,  —  In  all  the  new  buildings  inspected  the  light  was  found  to  be  excel- 
lent. This  was  accomplished  by  saw  toothed  or  hipped  roofs  and  the  use  of 
ribbed  glass,  and  by  numerous  windows  so  constructed  as  to  extend  to  the 
top  of  the  room. 

Water-closets.  —  Thousands  of  dollars  were  spent  by  employers  to  improve 
the  water-closet  provisions  in  factories.  In  1  establishment  alone  20  new 
closets  were  built.  In  a  shoe  factory  in  which  the  closets  were  not  provided 
with  ventilating  provisions  $300  was  spent  for  ventilating  the  closets.  In 
one  town  where  the  most  of  the  manufacturing  establishments  were  provided 
with  unsanitary  closets,  proper  closets  were  constructed  in  nearly  every 
establishment  and  connection  was  made  with  the  sewer.  In  a  large  establish- 
ment where  1,000  persons  were  employed,  because  of  the  difficulty  in  keeping 
the  closets  in  a  sanitary  condition  a  man  was  employed,  at  a  salary  of  $800, 
for  the  sole  purpose  of  maintaining  cleanliness.  In  a  new  establishment 
where  50  water-closets  were  found  in  an  unsanitary  condition  a  man  was 
later  employed  to  keep  them  clean.  The  State  Inspector  of  Health  observed 
that  the  older  and  poorly  constructed  factories  required  constant  inspection 
in  order  to  maintain  a  decent  standard  of  cleanliness. 

Receptacles  for  Expectoration.  —  The  State  Inspector  of  Health  noted  that 
the  most  of  the  factories  within  his  district  were  supplied  with  receptacles 
for  expectoration.  He  pointed  out  the  fact  that  in  many  instances  the  recep- 
tacles were  not  properly  cared  for.    In  some  establishments  the  workmen 
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cleaned  them.  In  1  large  establishment  each  workman  was  required  to 
pay  25  cents  for  a  receptacle  when  he  entered  the  factory  and  when  he 
left  the  employ  of  the  firm  the  money  was  refunded.  It  appeared  that 
a  number  of  employees  discontinued  the  use  of  tobacco  rather  than  take 
care  of  the  receptacles.  Some  of  the  workmen  refused  to  clean  them.  It 
appeared  that  the  paper  receptacles  were  easily  broken  and  readily  over- 
turned, and  that  their  use  was  objected  to  by  some  of  the  insurance  com- 
panies. Moreover,  they  were  often  allowed  to  remain  without  renewal  long 
after  their  use  should  have  been  discontinued. 

First-aid  Outfits.  —  All  the  factories  are  now  provided  with  surgical  sind 
medical  appliances,  in  accordance  with  chapter  164  of  the  Acts  of  1907. 
One  large  establishment  maintains  a  well-equipped  first-aid  hospital,  with  a 
trained  nurse  in  attendance.  Another  large  establishment  is  building  a  first- 
aid  hospital  and  is  about  to  employ  a  suitable  person  for  first-aid  work. 

Health  of  Minors  in  Factories.  • 

Total  number  of  minors  seen  and  questioned,  1,650;  males,  896;  fe- 
males, 754. 


• 

Age. 

1 

14 

15 

16 

17 

18 

19 

to 

'  Total. 

Hale 

Female, 

112 

61 

173 

186 
128 

268 
248 

278 
241 

34 

41 

10 
20 

8 
22 

886 

754 

Total 

312 

611 

519 

75 

SO 

80 

1   1,850 

Number  of  minors  in  ill  health,  53. 


Age. 

14 

15 

le 

17 

18 

19 

99 

Total. 

Male 

Female, 

4 

7 
11 

6 

1 

15 

8 

7 

4 

1 

- 

1 

21 

Total 

7 

28 

11 

1 

- 

68 

Number  of  physical  examinations  made,  585:  — 

Because  of  tubercular  family  history, 21 

Because  of  previous  personal  history, 2 

Because  of  appearance  of  minor, 53 

Begardless  of  appearance  of  minor, 509 
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Classifications  of  CoTidiiions  of  III  Health. 

Anemia, 1^ 

Adenoids,  .        . ' 21 

Organic  disease  of  heart, 2 

Organic  disease  of  heart  with  good  compensation, 4 

Curvature  of  spine, 

Pre-tubercular, 

Convalescence  from  pneumonia, 

Contagious  skin  disease, ,        .        . 

Abscess  of  jaw, 

Tobacco  heart, 2 

Pleurisy, 2 


Total, 56 

With  the  exception  of  those  minors  who  were  working  in  stitching  and 
finishing  rooms  of  shoe  factories,  where  naphtha,  cement  and  wood  alcohol 
were  used,  the  conditions  under  which  the  work  was  done  were  favorable 
for  health. 

Schoolhouse  Hygiene. 

During  the  spring  13  schoolhouses  were  inspected,  distributed  as  follows: 
Beverly,  9;  Peabody,  3;  Salem,  1. 

Detailed  reports  of  the  conditions  found  were  submitted  to  the  State 
Board  of  Health. 

In  11  of  the  schoolhouses  there  were  gravity  ventilating  systems.  While 
in  some  the  systems  were  fairly  satisfactory,  in  several  schools  they  were 
inefficient.  In  1  schoolhouse  the  ventilating  system  depended  for  its  efficiency 
on  the  general  heating  system.  When  the  inspection  was  made  the  building 
was  not  heated  and  the  ventilating  flues  were  of  no  use. 

Two  schoolhouses  depended  entirely  on  window  ventilation,  which  was  in- 
adequate. The  quantity  of  carbon  dioxide  in  the  air  of  the  schoolrooms  varied 
from  five  parts  to  10,000  parts  of  air  in  the  rooms  where  the  ventilation  was 
adequate  to  14  parts  in  1  schoolroom  which  depended  entirely  on  window 
ventilation. 

The  toilet  facilities  were  adequate  and  satisfactory  in  all  the  buildings 
with  the  exception  of  1,  where  old-style  privies  were  provided  where  good 
sanitary  conditions  could  not  be  kept  up. 

light  was  as  a  rule  satisfactory,  the  light  coming  from  the  rear  and  left 
or  from  the  rear  and  two  sides. 

In  1  classroom  the  light  came  from  the  left  and  front.  This  could  be 
easily  remedied  by  rearranging  the  seats. 

In  another  classroom  the  light  came  from  the  side  and  front,  but  owing 
to  the  peculiar  shape  of  the  room  it  would  be  difficalt  to  rearrange  the 
desks.    On  dark  days  artificial  light  had  to  be  used  in  this  room. 
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The  cleanliness  was  found  good  in  all  the  schoolhouses.  The  rooms  and 
halls  were  swept  after  school  hours;  the  sweeping  was  in  the  majority  of 
instances  done  hy  a  wet  process,  giving  rise  to  a  minimum  amount  of  dust. 

Tenement  Hygiene, 

Four  hundred  and  fifty-five  licenses  were  issued  for  working  on  wear- 
ing apparel.  Of  this  number,  169  were  issued  during  the  present  year. 
The  people  who  did  the  work  lived,  in  the  main,  in  homes  where  the  sanitary 
conditions  were  good. 

Health  District  No.  8. 

WiLUAM  Hall  Coon,  M.D.,  Haverhill,  State  Inspector  of  Health, 

This  district  includes  the  cities  of  Haverhill,  Lawrence  and  Newbuiyport, 
and  the  towns  of  Amesbury,  Andover,  Boxford,  Georgetown,  Groveland,  Mer- 
rimac,  Methuen,  Newbury,  North  Andover,  Rowley,  Salisbury  and  West 
Newbury. 

Conferences  toith  Local  Boards  of  Health. 

Amesbury,  —  At  the  request  of  the  State  Inspector  of  Health  the  Ames- 
bury  board  of  health  passed  upon  the  form,  construction  and  number  of 
receptacles  for  expectoration  in  factories,  in  accordance  with  the  legislative 
requirement  of  1907. 

The  State  Inspector  of  Health  suggested  to  the  board  the  advisability  of 
requiring  a  negative  culture  or  cultures  in  all  cases  of  diphtheria  before 
release  from  quarantine,  and  by  vote  of  the  board  two  negative  release  cul- 
tures are  now  required. 

At  the  request  of  this  board  the  State  Inspector  of  Health  investig^ated  a 
nuisance  located  on  Pearl  Street,  which  resulted  from  the  lack  of  a  sewerage 
system,  the  discharge  of  sewage  matter  emptying  into  an  open  brook.  Con- 
ference concerning  this  matter  was  held  with  both  the  board  of  health  and 
the  selectmen,  who,  acting  in  conjunction,  caused  the  nuisance  to  be  remedied. 

The  State  Inspector  of  Health  suggested  to  the  board  that,  as  Amesbury 
was  not  provided  with  a  proper  system  of  sewerage,  the  greatest  precaution 
should  be  taken  in  the  disposal  of  dejecta  from  all  cases  of  typhoid  fever 
occurring  in  the  town.  The  board  now  makes  this  precaution  the  subject 
of  inquiry  in  each  case  of  typhoid  reported.  The  board  has  also  issued  and 
distributed  circulars  relative  to  this  disease. 

Assistance  was  given  the  board  concerning  a  nuisance  at  the  local  gas 
plant,  caused  by  the  improper  disposal  of  waste  matters,  and  the  board 
issued  an  order  which  provided  for  its  abatement. 

Andover,  —  The  State  Inspector  of  Health  recommended  that  the  board 
require  in  all  cases  of  diphtheria  one  or  more  negative  cultures  before 
releasing  from  quarantine.  No  action  was  taken  by  the  board,  on  the 
ground  of  impracticability. 

On  complaint  of  certain  citizens  of  the  town  the  State  Inspector  of  Health 
investigated  the  conditions  existing  in  a  dwelling  occupied  by  individuals  iU 
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with  tuberculosis.  In  this  dwelling  were  found,  living  among  the  most  desti- 
tute and  miserable  surroundings,  a  young  girl  of  sixteen,  evidently  tuber- 
cular, a  mother  in  the  terminal  stage  of  pulmonary  tuberculosis  confined  to 
her  bed,  and  an  aged  and  infirm  grandmother.  The  mother  expectorated  on 
the  bed  clothes,  the  floor  or  any  other  convenient  place.  The  girl  attended 
a  local  school  and  was  referred  to  the  school  physician  for  examination. 
She  was  found  by  this  physician  to  have  pulmonary  tuberculosis  in  a  mod- 
erately advanced  stage. 

The  facts  were  presented  to  the  local  board  of  health  and  immediate  action 
was  taken  in  the  premises.  The  father  was  committed  as  a  vagrant  to  a 
State  institution  and  the  other  members  of  the  family  were  given  necessary 
assistance  and  advice.  The  mother  lived  but  a  short  time,  but  the  girl  has 
been  under  the  care  of  the  Andover  Society  for  the  Suppression  of  Tuber- 
culosis. 

Boxford,  —  At  a  conference  held  with  the  Boxford  board  of  health  the 
State  Inspector  of  Health  found  that  no  records  of  diseases  dangerous  to 
the  public  health  had  been  kept  by  the  board,  and,  further,  that  the  board 
had  issued  no  regulations  relative  to  the  public  health,  —  cases  of  communi- 
cable disease  being  released  at  the  will  of  the  attending  physician,  with  the 
observance  of  no  stated  periods  of  quarantine. 

The  board  now  have  under  their  consideration  the  preparation  of  suitable 
health  regulations. 

Georgetovm, — At  the  request  of  the  State  Inspector  of  Health  the 
Georgetown  board  of  health  enforced  the  statutes  relating  to  the  licensing 
of  slaughterhouses  in  the  town,  the  appointment  of  an  inspector  of  meats 
and  provisions,  and  the  provision  for  suitable  receptacles  for  expectoration 
in  factories  and  workshops. 

The  State  Inspector  of  Health  suggested  that  the  board  formulate  certain 
regulations  concerning  diseases  dangerous  to  the  public  health,  and  that  they 
provide  for  suitable  periods  of  quarantine  in  the  more  common  of  these  dis- 
eases and  require  a  negative  release  culture  from  all  cases  of  diphtheria. 
These  suggestions  are  now  under  advisement  by  the  board. 

Acting  upon  a  suggestion  of  the  State  Inspector  of  Health  because  of 
failure  of  the  physicians  to  report  all  cases  of  diseases  dangerous  to  the 
public  health,  the  board  sent  a  letter  to  the  physicians,  who  since  then  have 
reported  such  diseases  promptly. 

Haverhill  —  On  request  of  the  Haverhill  board  of  health  the  State 
Inspector  of  Health  appeared  before  members  of  the  city  government  to 
suggest  the  advisability  of  appointing  a  bacteriologist  to  the  board,  and 
the  proper  equipment  for  a  bacteriological  laboratory.  The  office  of  bacteriol- 
ogist is  now  combined  with  that  of  inspector  of  milk,  and  the  officer  in 
charge  examines  bacteriological  specimens  free  for  all  physicians  in  Haverhill. 

The  State  Inspector  of  Health  was  consulted  by  this  board  in  matters 
relating  to  the  establishment  of  a  hospital  for  ''contagious''  diseases,  and 
visits  were  made  with  the  agent  of  the  board  and  a  member  of  the  municipal 
council  to  hospitals  in  other  localities.     The  accommodations  of  the  Haverhill 
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City  Hospital  for  the  care  of  diseases  dangerous  to  the  public  health  are 
unsuited  for  this  purpose.  All  cases  of  diphtheria,  scarlet  fever,  measles 
and  tuberculosis  are  now  eared  for  in  shacks,  small  wooden  structures,  loosely 
built  and  heated  by  stoves,  each  building  sufficient  in  size  to  accommodate 
only  two  persons.  The  interior  of  each  shack  is  sheathed  with  a  paper 
preparation  which  cannot  be  properly  disinfected,  yet  the  best  known  means 
of  disinfection  is  called  for,  since  the  shacks  shelter  alternately  cases  of  diph- 
theria, scarlet  fever,  measles  and  tuberculosis,  and  when  not  occupied  by  this 
class  of  cases  are  used  for  the  reception  of  other  cases,  alcoholics  and  the  like. 

The  attention  of  the  board  was  called  to  the  presence  of  accumulations  of 
refuse  and  rubbish  in  the  alley  ways  of  the  shoe  district  south  of  Washing- 
ton Street,  and  the  board,  through  its  agent,  took  immediate  and  satisfactory 
action  in  the  premises. 

On  receipt  of  complaint  from  individuals  that  the  discharge  of  sewage 
above  high-water  mark  from  the  sewer  mouth  at  the  foot  of  Main  Street 
was  the  cause  of  sickness  among  members  of  the  crew*of  the  steamer  '^  Mer- 
rimac,"  whose  berth  was  immediately  adjacent  to  the  sewer  opening,  the 
State  Inspector  of  Health  investigated  the  matter  and  reported  his  findings 
to  the  board  for  action.  The  complaint  was  finally  referred  to  the  municipal 
council,  by  whom  it  was  placed  on  file. 

The  State  Inspector  of  Health  suggested  the  practicability  of  a  regulation 
forbidding  the  delivery  of  milk  in  bottles  at  any  house  in  which  a  disease 
dangerous  to  the  public  health  is  known  to  exist,  and  such  a  regulation 
was  incorporated  in  the  milk  regulations  of  the  board. 

Suggestion  was  made  to  the  board  and  to  the  mayor  and  members  of  the 
municipal  council  that  in  certain  of  the  public  schools  in  which  each  year 
there  have  appeared  a  certain  number  of  cases  of  "contagious''  disease,  it 
would  be  advisable  to  substitute  for  the  conmion  drinking  cups  some  form 
of  a  bubbling  fountain,  and  that  the  use  of  sanitary  paper  towels  be  sub- 
stituted for  the  towels  used  in  common.  One  type  of  bubbling  fountain  has 
since  been  installed  in  one  school,  but  has  been  found  unsatisfactory;  another 
fountain  is  to  be  substituted,  and  if  found  practicable  will  probably  be  intro- 
duced in  the  other  schools. 

Lawrence.  —  In  1908  the  Lawrence  board  of  health,  at  the  suggestion  of 
the  State  Inspector  of  Health,  created  the  position  of  bacteriologist  and  phy- 
sician to  the  board.  The  position  remained  unfilled,  however,  until  May, 
1909,  when  a  physician  was  appointed  to  serve  three  years.  A  well-equipped 
laboratory  has  been  provided  for  the  use  of  this  official,  who,  in  addition 
to  his  other  work,  examines  bacteriological  specimens  for  physicians  free  of 
charge.  Since  the  appointment  of  a  bacteriologist  the  board  has  required 
one  negative  culture  for  the  release  of  diphtheria  patients. 

At  the  request  of  the  Sanitary  Milk  Society  of  Lawrence,  an  association 
having  for  its  primary  object  the  reduction  of  the  infant  mortality  of  Law- 
rence through  a  proper  milk  supply,  the  State  Inspector  of  Health  investi- 
gated the  conditions  under  which  milk  was  sold  in  the  retail  stores  of  the 
congested  portions  of  the  city.     The  facts  obtained  were  submitted  to  the 
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local  board  of  health,  with  the  recommendation  that  some  means  be  taken 
by  said  board  to  correct  the  unsanitary  conditions  found  to  exist.  After  an 
interval  of  several  months,  during  which  time  no  action  was  taken  by  the 
board  upon  the  recommendation,  the  State  Inspector  of  Health  again  pointed 
out  the  need  of  action.  The  board  then  voted  to  instruct  the  inspector  of 
milk  to  license  only  those  stores  found  to  be  clean  and  capable  of  main- 
taining cleanliness,  and  also  voted  that  on  and  after  Jan.  1,  1909,  all  milk 
from  retail  stores  must  be  sold  from  bottles  only. 

In  1908  this  board  made  a  regulation  concerning  receptacles  for  expec- 
toration for  factories  and  workshops,  which  left  to  the  employers  the  deter- 
mination of  the  number  needed  in  any  given  establishment.  At  the  sugges- 
tion of  the  State  Inspector  of  Health  the  regulation  was  changed  so  as  to 
provide  for  a  fixed  standard  for  all  f aiJtories,  leaving  only  the  number  to  be 
passed  upon  by  the  sanitary  inspector  for  the  board. 

As  the  result  of  calling  to  the  attention  of  the  board  the  fact  that  evidence 
was  disclosed  to  show  that  the  physicians  of  Lawrence  were  not  reporting 
all  cases  of  tuberculosis  coming  under  their  observation,  the  board  sent  cir- 
culars to  the  physicians  requesting  that  all  cases  of  tuberculosis  be  promptly 
reported,  in  accordance  with  the  statutes. 

In  5  instances  the  State  Inspector  of  Health  was  asked  to  assist  in  the 
diagnosis  of  cases  of  smallpox  and  chicken  pox. 

Merrimac,  —  Conferences  with  the  Merrimac  board  of  health  have  been 
held  from  time  to  time  and  advice  given  when  requested.  Although  the 
State  Inspector  of  Health  called  to  the  board's  attention  the  need  of  enforc- 
ing the  law  relative  to  providing  receptacles  for  expectoration  in  factories, 
no  action  has  been  taken  by  the  board  up  to  the  present  time  in  accordance 
with  a  legislative  act  of  1907  as  to  the  required  form,  construction  and 
number  of  such  receptacles. 

On  complaint  of  a  manufacturing  concern  that  an  open  sewer  running  in 
close  proximity  to  their  premises  was  the  cause  of  ill  health  among  the 
employees,  the  State  Inspector  of  Health  investigated  and  found  this  com- 
plaint to  be  well  founded.  The  attention  of  the  board  was  called  to  the 
unhygienic  conditions  found,  with  a  recommendation  that  they  be  remedied. 
The  board  after  referring  the  matter  to  the  town  solicitor  voted  to  abate 
the  nuisance  by  converting  the  open,  sewer  into  a  closed  drain. 

Methuen.  —  Conferences  relating  to  the  general  work  of  the  Methuen 
board  of  health  were  held  from  time  to  time  in  the  presence  of  the  full 
board.  Upon  the  request  of  the  State  Inspector  of  Health  the  board  made 
the  necessary  requirements  relative  to  receptacles  for  expectoration  in  accord- 
ance with  the  statute  provisions.  The  State  Inspector  of  Health  advised  the 
board  as  to  the  adoption  of  proper  quarantine  regulations  and  the  require- 
ment of  two  consecutive  negative  cultures  before  releasing  from  quarantine 
cases  .of  diphtheria.     The  board  has  not  as  yet  adopted  the  suggestion. 

Upon  the  request  of  a  citizen  of  the  town  the  State  Inspector  of  Health 
investigated  an  alleged  nuisance  caused  by  fumes  from  chemical  works.  The 
matter  was  taken  up  with  the  authorities  of  the  chemical  works,  who  caused 


824  STATE  BOARD  OF  HEALTH,  [Pub.  Doc. 

the  conditions  complained  of  to  be  so  remedied  that  no  further  complaint 
has  been  necessary.  A  complaint  of  inadequate  sewerage  facilities  in  the 
same  neighborhood  was  found  to  be  justified,  and  the  matter  was  referred 
to  the  local  board  of  health  with  the  recommendation  that  adequate  sewerage 
facilities  be  provided  for  the  residents  of  this  locality.  The  board  later 
acted  upon  this  recommendation. 

For  further  recommendations  see  '^  Slaughtering  and  Meat  Inspection." 

Newburyport.  —  At  the  request  of  the  Newburyport  board  of  health  an 
investigation  was  made  of  the  sanitary  condition  of  the  Newburyport  police 
station  and  several  business  blocks.  An  order  was  issued,  and  later  complied 
with,  for  proper  water-closets  in  a  mercantile  establishment  in  one  of  the 
business  blocks.  At  the  same  time  the  attention  of  the  board  was  called  to 
the  unsanitary  condition  of  a  bakery.  By  order  of  the  board  this  bakery 
was  made  sanitary. 

Notwithstanding  the  fact  that  the  State  Inspector  of  Health  made  sev- 
eral requests  to  the  board  that  they  approve  the  form,  construction  and 
number  of  receptacles  for  expectoration  in  factories,  no  action  was  taken 
imtil  October  this  year,  or  for  nearly  two  years  after  the  passage  of  the 
act  relating  to  such  receptacles. 

The  board  now  investigates  and  records  facts  concerning  each  case  of 
scarlet  fever,  t3^hoid  fever  and  diphtheria.  The  necessity  of  instituting 
proper  measures  of  sanitation  in  that  part  of  the  city  in  which  typhoid 
fever  has  been  of  most  frequent  occurrence  was  urged  by  the  State  Inspector 
of  Health,  and  the  matter  is  now  under  advisement  by  the  board. 

Acting  upon  the  suggestion  of  the  State  Inspector  of  Health  the  board  has 
appointed  a  bacteriologist  who  will  examine  free  of  charge  bacteriological 
specimens  from  cases  of  diphtheria,  typhoid  fever  and  tuberculosis. 

At  the  request  of  the  board  the  State  Inspector  of  Health  advised  as  to 
the  appointment  of  an  inspector  and  a  collector  of  milk.  These  ofQcials  have 
now  been  appointed,  and  suitable  regulations  for  their  guidance  have  been 
drawn  up. 

North  Andover.  —  Advice  concerning  the  attitude  of  the  North  Andover 
board  of  health  toward  certain  of  the  communicable  diseases  was  given  on 
several  occasions,  and  conferences  held  with  the  full  board  and  its  officers. 
The  State  Inspector  of  Health  suggested  that  the  board  recodify  their  regula* 
tions  concerning  "  Contagious  Diseases.''  The  board  acted  upon  the  inspec- 
tor's suggestion,  and  requested  his  assistance  in  formulating  some  health 
regulations,  which  were  subsequently  adopted. 

Salishury,  —  The  Salisbury  board  of  health  acted  upon  suggestions  made 
by  the  State  Inspector  of  Health  relative  to  the  construction  of  privies,  the 
location  of  stables  and  the  disposal  of  garbage  at  Salisbury  Beach,  by  formu- 
lating, publishing,  and  to  a  degree  enforcing,  regulations  governing  the  san- 
itation of  the  beach.  Receptacles  for  rubbish  were  placed  at  convenient 
intervals  along  the  beach  by  a  committee  organized  for  the  purpose,  as  a 
result  of  conferences  between  the  State  Inspector  of  Health  and  the  BusineBS 
Men's  Association. 
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The  urgent  need  of  a  sewerage  system  and  a  proper  water  supply  at  the 
beach  was  pointed  out  to  the  local  municipal  authorities. 

Assistance  rendered  the  board  as  to  the  sanitation  of  ice-cream  establish- 
ments, the  location  of  stables  and  the  extension  of  the  outlet  of  the  main 
beach  sewer  to  a  point  below  low-water  mark,  resulted  in  remedying  certain 
objectionable  conditions. 

West  Newhury  and  Bowley.  —  Conferences  were  held  with  the  boards  of 
health  of  West  Newbury  and  Bowley,  and  advice  given  concerning  the  atti- 
tude of  the  boards  toward  certain  of  the  diseases  dangerous  to  the  public 
health.     . 

Factory  and  Industrial  Hygiene, 

Lighting,  —  The  factories  visited  were,  as  a  rule,  well  lighted.  In  some 
of  the  shoe  factories  gas  was  found  to  be  replaced  by  electricity.  Some  of 
the  rooms  in  textile  establishments  are  so  wide  that  it  is  impossible  at  all 
times  to  secure  proper  natural  lighting  in  the  middle  aisles,  but  this  deficiency 
is  made  good  by  the  use  of  prismatic  glass  or  by  artificial  lighting. 

A  machine  shop  where  800  persons  were  employed  was  inadequately 
lighted,  largely  because  of  dirty  windows  and  dingy  interiors.  At  the  re- 
quest of  the  State  Inspector  of  Health  2,500  windows  were  cleaned  and 
350,000  square  feet  of  interior  surface  whitened.  The  improvement  in  the 
light  in  this  establishment  was  most  marked;  workmen  employed  at  processes 
requiring  attention  to  detail  appreciated  the  change  and  performed  their 
work  better  and  more  easily.  Work  in  certain  parts  of  the  establishment  for- 
merly requiring  the  use  of  electric  light  is  now  done  by  daylight. 

In  a  one-story  building  of  a  plant  which  was  very  poorly  lighted,  one- 
half  of  the  roof  was  removed  and  a  glass  roof  substituted.  The  manage- 
ment already  recognizes  the  economic  advantages  of  the  change.  Every 
room  in  this  establishment  is  now  well  lighted,  a  much  smaller  number  of  elec- 
tric lights  are  necessary,  the  employees  are  able  to  do  better  work,  and  the 
general  appearance  of  the  buildings  is  materially  improved. 

Cleanliness,  —  Cleanliness  was  improved  in  12  small  factories,  at  the 
suggestion  of  the  State  Inspector  of  Health. 

Protection  of  Employees  against  Dttst  from  Emery  or  Buffing  Wheels. — 
In  an  establishment  where  large  brass  lamps  for  automobiles  were  polished 
on  rag  wheels,  with  the  consequent  production  of  much  dust,  consisting  of 
fine  particles  of  brass,  emery  and  lint,  the  process  demanded  free  access 
to  all  but  the  most  distant  parts  of  the  wheel,  and  the  problem  of  providing 
a  hood  which  under  conditions  necessitated  by  the  work  will  effectually 
remove  the  greater  part  of  the  dust  is  as  yet  unsolved.  The  seriousness  of 
the  problem  was  shown  by  the  occurrence  of  an  accident  by  an  employee's 
crushing  his  arm  between  a  lamp  and  a  revolving  buffing  wheel  and  the 
hood  attached  to  the  machine. 

In  a  silver  factory  where  the  emery  wheels  had  not  been  equipped  with 
hoods  and  blowers,  a  proper  dust-removing  apparatus  was  secured  by  blow- 
ing all  discharges  from  the  main  suction  pipe  over  a  series  of  wooden  trays 
kept  filled  with  water.    The  silver  discharged  into  the  trays  was  caught  by 
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the  sheet  of  water  and  gravitated  into  the  bottom  of  the  tray.  The  trays 
were  cleaned  out  at  certain  intervals  and  the  silver  reclaimed. 

In  aa  establishment  where  grinding  on  emery  wheels  was  done,  it  was 
found  that  while  the  emery  wheels  were  equipped  with  hoods  and  blowers, 
the  suction  fan  was  of  insufficient  capacity  to  remove  the  dust  Efficient 
changes  were  made,  at  the  request  of  the  State  Inspector  of  Health,  by 
equipping  the  battery  of  emery  wheels  with  new  suction  pipes  of  proper 
diameters  and  installing  a  new  fan  approximately  twice  the  size  of  the 
old  one. 

An  establishment  where  thread  and  twine  from  flax  and  jute  were  man- 
ufactured was  found  to  maintain  an  excessively  dusty  card  room.  The  raw 
material  prepared  by  the  cards  was  very  dusty,  and  the  heavy  machines,  run- 
ning at  a  high  rate  of  speed,  with  the  consequent  agitation  of  all  parts  of 
the  machine,  gave  rise  to  quantities  of  fine  dust  which  remained  suspended 
in  the  air.  To  inclose  each  machine  appeared  to  be  impracticable,  for  in  the 
event  of  the  ignition  of  the  highly  inflammable  flax  the  interior*  of  each 
card  must  be  immediately  accessible.  It  was  found  by  experiment,  however, 
that  the  greater  part  of  the  dust  generated  by  each  machine  could  be  removed 
by  suction  from  under  the  base  of  the  machine.  The  costly  apparatus  now 
installed  greatly  improves  the  conditions  for  the  employees.  The  space  under 
the  base  of  each  card  is  tightly  inclosed,  and  a  corresponding  area  of  the  floor 
under  this  space  is  cut  away  to  allow  for  the  introduction  of  a  galvanized  iron 
hopper.  The  cards  are  arranged  in  series,  and  the  pipe  terminating  the 
apex  of  each  hopper  is  connected  with  a  main  exhaust  pipe  running  beneath 
the  cards  and  under  the  floor.  This  exhaust  pipe  is  carried  through  the 
foundation  walls  of  the  card  room  and  underground  into  a  specially  con- 
structed dust  house,  which  is  set  apart  from  the  other  buildings.  The  dust 
house  is  made  of  matched  boards  sheathed  inside  with  galvanized  iron  plates, 
each  plate  being  soldered  on  all  sides  to  the  neighboring  plates.  High  up 
in  the  end  wall  of  the  building,  and  at  a  point  directly  opposite  to  the 
point  of  entrance  of  the  entering  exhaust  pipe,  is  placed  an  8-foot  exhaust 
fan  operated  by  an  electric  motor.  This  fan  exhausts  the  air  from  the 
dust  house,  and  the  negative  pressure  is  continued  on  through  the  main 
exhaust  pipe  and  into  the  hoppers  under  the  cards,  the  dust  from  which 
is  directed  into  the  hoppers  by  atmospheric  pressure.  On  entering  the  dust 
house  the  dust  settles  by  gravity.  The  exhaust  fan  is  protected  on  its  inner 
side  by  a  metallic  screen  of  flne  mesh  which  serves  to  collect  any  dust  which 
might  rise  to  the  fan  level. 

In  a  textile  mill,  an  excessive  amount  of  dust  was  found  in  the  gassing 
room.  The  process  of  gassing  consists  of  the  removal  of  all  loose  flbers 
from  cotton  thread,  and  is  accomplished  by  passing  the  thread  rapidly  through 
gas  flames.  In  addition  to  the  irritating  gases  the  process  is  accompanied  by 
the  production  of  an  excessive  amount  of  dust  and  soot,  and  charred  fibers  so 
light  that  they  remain  for  some  time  suspended  in  the  air  above  the  machines. 
The  employees  leave  the  room  from  time  to  time  for  fresh  air.  Acting 
upon  a  suggestion  of  the  State  Inspector  of  Health  an  attempt  was  made 
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to  provide  for  efficient  ventilation  and  removal  of  dust.  A  fan,  double 
the  eapaeity  (9  feet)  of  the  old  one,  was  installed,  and  longitudinal  aper- 
tures cut  in  the  exhaust  fans  above  the  frames.  This  apparatus  to  an  extent 
diminished  the  amount  of  suspended  soot  in  the  room,  but  did  not  materially 
improve  the  conditions.  A  new  type  of  gassing  frame,  which  is  movable, 
now  being  used  experimentally,  is  provided  with  hoods  suspended  over  the 
frames  and  connected  with  the  present  blowing  apparatus,  and  is  proving  so 
successful  that  the  older  frames  will  probably  soon  be  replaced  by  the  new 
machines.  The  objection  to  the  use  of  hoods  on  the  old  frames  was  that 
a  current  of  air  near  enough  to  the  frame  to  influence  the  direction  of  the 
gas  flames  impaired  the  efficiency  of  the  process. 

In  an  establishment  where  celluloid  combs  were  manufactured  fumes  of 
glacial  acetic  acid,  used  in  the  process  of  comb  polishing,  gave  rise  to  con- 
siderable discomfort  to  one  unaccustomed  to  them,  and  at  the  suggestion 
of  the  State  Inspector  of  Health  a  suitable  hood  and  exhaust  apparatus  was 
installed  for  the  protection  of  the  employees. 

In  an  establishment  where  large  iron  parts  of  textile  machines  were  ground 
on  emery  wheels,  considerable  improvement  in  the  efficiency  of  the  dust- 
removing  apparatus  was  secured,  at  the  suggestion  of  the  State  Inspector  of 
Health,  through  the  readjustment  of  the  suction  pipes. 

Orders  issued  to  several  establishments  to  provide  efficient  hoods  and 
blowers  for  emery  wheels  are  now  in  process  of  compliance. 

Water-cloaeta.  —  Twenty-three  new  water-closets  were  installed  in  manu- 
facturing establishments  throughout  the  district,  at  the  request  of  the  State 
Inspector  of  Health.  In  1  factory  such  changes  were  made  in  the  wood- 
work and  plumbing  of  the  water-closets  located  in  the  center  of  the  rooms 
that  all  of  the  closets  are  now  well  ventilated. 

Drinking  Water  Supply In  a  textile  establishment  where  6,000  persons 

were  employed,  the  State  Inspector  of  Health  suggested  that  the  kegs  through- 
out the  mills  into  which  ice  and  water  were  placed  together,  be  substituted 
for  some  form  of  receptacle  for  keeping  the  ice  and  water  separate.  The 
suggestion  was  acted  upon,  and  such  receptacles  placed  in  all  departments  of 
the  establishment. 

In  another  large  textile  factory  it  was  found  that  the  drinking  water 
supplied  in  the  summer  season  came  immediately  from  wooden  tanks  or 
boxes  suspended  from  the  ceilings,  one  in  each  room;  that  the  tanks  con- 
tained ice  in  the  water  and  that  they  were  not  easily  accessible  for  cleaning. 
Acting  upon  the  request  of  the  State  Inspector  of  Health  that  fresh  and 
pure  drinking  water  be  supplied  for  the  employees  in  this  mill,  an  artesian 
well  was  sunk  to  a  depth  of  508  feet,  and  the  water  conveyed  to  all  parts 
of  the  mill  through  galvanized  iron  pipes,  insulated  against  the  heat  of  the 
rooms  through  which  they  passed.  The  use  of  ice  in  summer  was  thus  made 
unnecessary. 

Seats  for  Women  Employees,  —  Seats  for  women  employees  previously 
ordered  in  2  establishments  were  found  to  be  provided. 

Beeeptacles  for  Expectoration,  —  Orders  were  issued  requiring  receptacles 
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for  expectoration  in  a  number  of  establishments.  In  instances  where  the 
local  board  of  health  had  failed  to  make  specific  requirements  in  aecordaDee 
with  the  statute,  and  no  receptacles  were  provided,  notice  to  this  effect  "was 
sent  to  the  board  of  health. 

First-aid  Outfits,  —  At  the  request  of  the  State  Inspector  of  Health  first- 
aid  outfits  were  provided  in  15  establishments.  These  outfits  have  been  found 
useful  in  many  instances. 

Numerical  Data, 
Visits  to  manufacturing  establishments,  250. 
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I  One  Arm  to  remove  from  the  State. 


Health  of  Minors  in  Factories, 

Of  the  1,625  minors  seen  and  questioned,  42  were  examined  physically,  16 
of  whom  were  found  in  ill  health.  Two  of  the  minors  were  found  ill  with 
chlorosis,  2  with  anemia  and  enlarged  tonsils,  and  11  with  pulmonary  tuber- 
culosis. One  minor  was  in  distinctly  poor  health  and  showed  signs  sug- 
gesting tuberculosis. 

In  every  instance  the  minor's  parents  or  guardians  were  notified.  While 
the  law  provides  for  calling  to  the  attention  of  parents  of  employees  the  ill 
health  or  physical  unfitness  of  minors,  there  is  no  legal  provision  by  which 
minors  found  ill  with  such  a  disease  as  tuberculosis  may  be  required  to 
submit  to  proper  care,  both  for  their  own  welfare  and  for  the  protection  of 
other  minors.  Through  the  efforts  of  the  State  Inspector  of  Health,  how- 
ever, 8  of  the  11  minors  found  ill  with  tuberculosis  were  placed  under 
treatment  at  the  day  camp  of  the  Lawrence  Anti-Tuberculosis  League.  One 
minor  changed  his  occupation  to  outdoor  work,  his  regimen  being  directed 
by  the  Lawrence  Anti-Tuberculosis  Leag^ue.  In  the  first  two  weeks  that 
elapsed  following  the  change  of  occupation  the  boy  gained  7  ponnds  in 
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weight.  The  parents  of  2  minors  objected  to  the  minors'  discontinuing  work, 
on  the  ground-  of  loss  of  pay. 

A  statement  relative  to  the  occupation  of  the  11  minors  found  ill  with 
tuberculosis  is  interesting,  but  throws  little  light  on  the  influence  of  occu- 
pation upon  health,  since  but  1  minor  has  been  doing  the  same  kind  of 
work  for  as  long  a  period  as  two  years,  4  minors  for  the  length  of  time  of 
one  year,  and  the  others  varymg  from  a  period  of  eight  months  to  one 
month.  On  the  other  hand,  9  of  the  minors  afflicted  lived  in  homes  amid 
conditions  distinctly  inferior  to  those  in  the  textile  mills  where  the  minors 
worked.  Eight  of  the  minors  were  employed  in  the  spinning  department  of 
a  large  worsted  mill,  3  of  whom  were  "doffers,"  each  for  a  period  of  one 
year.  The  work  of  the  boy  who  had  been  in  this  department  for  two  years 
was  known  as  "spooling"  and  "weigh"  boy.  The  other  three  minors  in 
the  spinning  department  were  employed  as  "filling  and  roving  tenders." 

The  cases  of  chlorosis  and  anemia  were  referred  to  family  physicians  for 
treatment. 

In  addition  to  the  many  outside  influences  to  be  considered  in  connection 
with  the  study  of  the  health  of  minors  in  manufacturing  establishments,  one 
important  indoor  factor  not  now  sufficiently  considered  is  the  possible 
untoward  influence  of  the  health  of  certain  adults  surrounding  minors  in 
their  places  of  employment.  An  examination  of  the  records  of  the  Lawrence 
board  of  health  shows  few  cases  of  tuberculosis  among  mill  employees  reported 
under  the  age  of  twenty-one  years.  Adult  employees  may  continue  at  work  in 
the  mill  until  positive  ill  health  causes  them  to  seek  medical  advice.  In  the 
mean  time  they  may  have  been  the  foci  of  infection  for  young  persons  about 
them.  The  average  adult  employee  of  a  textile  mill  is  closely  confined  at  his 
work.  In  the  two  major  departments  of  the  textile  industry,  weaving  and 
spinning,  where  men,  women  and  minors  are  employed,  little  opportunity  is 
given  for  the  adult  employee  to  move  far  from  the  machine  which  he 
operates,  while,  on  the  other  hand,  the  minors  who  perform  unskilled  work 
are  not  confined  to  any  one  locality,  but  are  brought  into  contact  with  each 
other  and  with  many  adults,  some  of  whom  undoubtedly  have  tuberculosis  or 
other  infectious  disease  which,  because  of  neglect  of  proper  precautionary 
measures,  may  readily  be  transmitted.  The  average  minor,  therefore,  through 
his  wide  range  of  activity  in  employment  and  closer  contact  with  other 
employees,  exposes  himself  more  to  infection  from  tuberculosis  or  some  other 
conomunicable  disease  than  a  given  adult  in  the  same  department. 

Schoolhouse  Hygiene. 

Twelve  schoolhouses  were  inspected  during  the  year  and  detailed  reports 
of  the  conditions  found  were  filed  in  the  ofQce  of  the  State  Board  of  Health. 

In  only  1  schoolhouse  was  the  ventilation  adequate;  in  all  the  others  the 
ventilation  of  the  classrooms  was  inadequate.  In  1  schoolhouse  it  appeared  to 
the  State  Inspector  of  Health  that  with  a  reasonable  outlay  of  expense  an 
adequate  ventilating  system  might  be  installed.     The  inadequate  ventilation 
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was  rendered  still  worse  in  6  of  the  schoolhouses  by  distinct  overcrowding 
of  many  of  the  classrooms. 

The  toilet  facilities  were  unsatisfactory  in  5  of  the  school  buildings.  The 
toilets  were  either  improperly  located,  poorly  ventilated  or  unsanitary. 
Two  of  the  schoolhouses  were  in  such  condition  that  in  the  opinion  of  the 
State  Inspector  of  Health  they  were  totally  unfit  for  school  purposes,  and 
to  render  them  suitable  for  such  use  the  expenditure  would  be  out  of  propor- 
tion to  the  cost  of  new  buildings. 

To  the  authorities  of  1  private  school  an  order  was  issued  to  provide 
proper  water-closets.     The  order  was  complied  with. 

Orders  relative  to  adequate  ventilation  and  proper  water-closets  in  3  school- 
houses  in  Haverhill  were  issued  to  the  municipal  council  of  said  city.  The 
orders  were  satisfactorily  complied  with. 

As  a  result  of  facts  disclosed  by  the  State  Inspector  of  Health  relative  to 
the  inadequate  ventilating  provisions  of  the  grammar  school  at  West  New- 
bury, the  authorities  discarded  the  building  for  school  purposes  and  con- 
structed a  new  schoolhouse. 

The  lighting  of  the  schoolhouses  was  in  general  fairly  satisfactory.  In 
only  1  school  building  6  of  the  classrooms  were  poorly  lighted.  In  several 
instances  light  entered  from  rear  and  right  instead  of  left.  These  conditions 
could  be  remedied  by  a  readjustment  of  the  seats. 

The  cleanliness  of  all  the  schoolhouses  visited  was  in  general  found  to 
be  satisfactory. 

Slaughtering  and  Meat  Inspection, 

During  March  the  State  Inspector  of  Health  investigated  the  29  slaughter- 
houses within  his  district,  and  classified  them  from  a  sanitary  point  of  view 
as  follows:  — 

Worthy  of  especial  commendation, 4 

Satisfactory, 7 

Moderately  bad, 6 

Distinctly  bad, 12 

These  slaughterhouses  were  divided  among  12  cities  and  towns,  3  towns 
having  no  slaughterhouse.  One  hundred  visits  were  made  to  the  establish- 
ments in  the  endeavor  to  bring  all  of  them  up  to  a  satisfactory  standard, 
and  in  October  the  same  slaughterhouses  were  rated  as  follows :  — 

Worthy  of  especial  commendation, 5 

Satisfactory, 21 

Moderately  bad, _ 

Distinctly  bad, _ 

Out  of  business, 3 

It  will  be  noted  that  the  number  of  slaughterhouses  found  in  satisfactory 
condition  increased  from  25  per  cent  to  73  per  cent. 
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In  addition  to  examining  the  slaughtering  establishments,  56  visits  were 
made  to  those  retail  stores  in  Lawrence  which  were  receiving  meats  from 
the  local  or  nearby  slaughterhouses,  and  a  number  of  seizures  of  unstamped 
meats  made.  Later  on,  careful  inspections  of  the  meats  in  these  stores  failed 
to  show  any  violation  of  the  statute  relating  to  the  sale  of  unstamped  meats. 

On  March  18,  1909,  the  following  conditions  existed  with  regard  to  the 
local  inspection  of  meats.  In  only  2  cities  and  3  towns  of  the  12  cities  and 
towns  in  which  slaughtering  establishments  were  maintained  were  carcasses 
subject  to  an  inspection  by  a  local  inspector  of  meats.  One  city  had  an 
inspector,  but  there  was  no  inspection.  One  town  in  which  there  was  but 
1  slaughterhouse  had  appointed  no  inspector,  as  the  establishment  was  sub- 
ject to  United  States  inspection.  Five  towns  in  which  slaughterhouses  were 
located  were  without  inspector  and  inspection. 

As  a  result  of  his  investigation  the  State  Inspector  of  Health  made  the 
following  recommendations  to  boards  of  health:  — 

To  the  Andover  Board  of  Health.  —  That  the  board  require  all  slaughter- 
houses in  town  to  be  licensed,  that  a  definite  standard  for  licensing  be 
adopted,  that  slaughtering  be  allowed  only  on  certain  days,  and  that  an 
inspector  of  meats  and  provisions  be  appointed.  These  recommendations 
were  adopted  by  the  board. 

To  the  Lawrence  Board  of  Health.  —  That  the  board  appoint  an  inspector 
of  meats  and  provisions,  that  certain  slaughterhouses  be  placed  in  proper 
condition  before  licenses  for  slaughtering  are  granted  to  the  proprietors 
thereof,  that  slaughtering  be  permitted  only  on  certain  days,  and  that  the 
proprietor  of  1  establishment  be  refused  a  license.  The  proprietor  of  the 
establishment  referred  to  did  not  renew  his  application  for  a  license.  The 
other  recommendations  met  with  the  favorable  action  of  the  board. 

To  the  Board  of  Health  of  Methuen.  —  That  the  board  appoint  an 
inspector  of  meats  and  provisions,  that  slaughtering  be  allowed  only  on  cer- 
tain daySy  that  the  board  issue  no  licenses  to  proprietors  whose  establish- 
ments are  not  in  proper  sanitary  condition,  and  that  the  proprietors  of  2 
establishments  be  refused  licenses.  These  recommendations  were  severally 
complied  with,  although  after  a  lapse  of  three  months  the  proprietors  of  2 
establishments  who  were  refused  licenses  were  allowed  to  resume  business. 
One  of  these  establishments  had  been  placed  in  proper  sanitary  condition, 
but  the  other  was  permitted  to  remain  in  a  condition  unfit  for  slaughtering. 

To  the  Board  of  Health  of  Newbury,  —  That  the  board  require  the  inspec- 
tion of  all  carcasses  in  slaughterhouses,  and  that  slaughtering  be  permitted 
only  on  certain  days.  These  recommendations  received  the  favorable  action 
of  the  board. 

To  the  Board  of  Health  of  Boxford,  —  That  the  board  appoint  an  inspector 
of  meats  and  provisions.    Such  an  ofiScial  was  appointed. 

To  the  Board  of  Health  of  Salisbury.  —  That  the  board  appoint  an  inspector 
of  meats  and  provisions.    This  recommendation  was  complied  with. 
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Health  District  No.  9. 

Charles  E.  Simpson,  MJD.,  Lowell,  State  Inspector  of  Health. 

This  district  includes  the  cities  of  Lowell  and  Wobum,  and  the  towns  of 
Acton,  Arlington,  Ayer,  Bedford,  Billerica,  Boxborough,  Burlington,  Car- 
lisle, Chelmsford,  Concord,  Dracut,  Dunstable,  Groton,  Harvard,  Lexing- 
ton, Lincoln,  Littleton,  Maynard,  Pepperell,  Shirley,  Stow,  Tewksbury, 
Townsend,   Tyngsborough,  Westford,  Wilmington  and  Winchester. 

Diseases  Dangerous  to  the  Public  Health,  —  Communicable  Diseases. 

Following  are  the  records  of  steps  taken  by  the  State  Inspector  of  Health 
in  the  prevention  of  the  spread  of  communicable  diseases  in  various  locali- 
ties:— 

November  19,  —  On  learning  of  a  person  who  was  ill  with  diphtheria  in  one 
town,  and  that  this  person  had  been  working  among  several  others  in  a  neigh- 
boring community,  the  State  Lispector  of  Health  notified  the  authorities  of 
the  latter  town  to  take  certain  precautions. 

November  21,  —  An  outbreak  of  chicken  pox  was  investigated  in  Towns- 
end.  Eleven  school  children  attending  the  same  school  and  in  the  same  room 
became  ill  with  the  disease  within  a  few  days  of  each  other. 

January  7,  —  The  Haverhill  board  of  health  was  notified  of  a  person 
found  in  Lowell  ill  with  pulmonary  tuberculosis  who  worked  in  a  candy 
store  in  Haverhill. 

January  16,  —  A  man  in  Wobum,  seriously  ill  with  tuberculosis,  was 
visited.  He  had  a  family  of  children  and  produced  milk  for  public  sale, 
but  the  patient  was  properly  cared  for  and  the  public  safety  guarded. 

January  28,  —  An  outbreak  of  scarlet  fever  in  Arlington  was  investigated, 
and  was  thought  to  be  due,  in  part,  to  the  failure  to  recognize  the  disease. 

March  13,  —  Two  cases  of  scarlet  fever  in  Winchester  were  investigated, 
and  it  was  found  that  neither  had  been  treated  by  a  physician,  and  that 
both  were  unreported  to  the  local  board  of  health. 

May  20,  —  Advice  was  given  to  the  board  of  health  of  Stow  relative  to 
a  person  ill  with  typhoid  fever. 

June  19.  —  Advice  was  given  to  the  Harvard  board  of  health  relative 
to  a  person  in  ill  health  who  was  a  chronic  spitter. 

July  21,  —  The  Maynard  authorities  were  assisted  in  the  diagnosis  of  a 
person  ill  with  disease,  which  proved  to  be  scarlet  fever. 

July  29,  —  Investigated  a  well  in  Stow  the  water  in  which  was  so  polluted 
that  it  was  considered  a  poi^ible  cause  of  the  death  of  two  persons  in  one 
family  from  a  virulent  type  of  typhoid  fever. 

August  12,  —  An  investigation  of  several  cases  of  typhoid  fever  at  Wil- 
lardale,  a  summer  resort  in  Tyngsborough,  and  Dracut,  disclosed  the  fact 
that  the  sewage  disposal  in  the  whole  community  was  objectionable.  Two 
of  the  persons  ill  with  typhoid  fever  had  been  drinking  water  from  wells 
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within  30  feet  of  each  other  and  within  about  the  same  distance  from  two 
privies  located  on  higher  ground.  Cesspools  were  found  in  the  same  basin 
as  the  wells.  There  was  much  fishing  and  bathing  in  the  lake,  around  which 
there  were  many  cottages.  Two  hotels  were  taking  all  of  their  drinking  water 
from  the  lake.  There  was  a  public  park  near  the  same  body  of  water.  Driven 
well  water  was  supplied  for  drinking  purposes,  although  lake  water  was  used 
for  kitchen  purposes. 

September  25,  —  A  few  cases  of  typhoid  fever  in  Maynard  were  inves- 
tigated. During  the  last  four  years  several  cases  of  this  disease  occurred 
among  people  who  took  milk  from  one  dealer  who  had  the  disease  himself 
four  years  ago.  Although  most  of  the  houses  occupied  by  the  patients  were 
connected  with  the  town  water  supply,  some  of  the  patients  had  been  accus- 
tomed to  drink  water  from  a  well  near  which  were  several  cesspools. 

During  the  investigation  of  a  case  of  typhoid  fever  in  Lexington,  analysis 
of  a  supply  of  well  water  showed  the  water  to  be  much  polluted,  and  the 
use  of  the  well  was  discontinued. 

October  4.  —  It  was  learned  that  there  had  been  2  cases  of  diphtheria 
with  1  death  in  Townsend,  and  the  local  board  of  health  was  consulted  rela- 
tive to  the  management  of  quarantine  of  persons  ill  with  this  disease.  Four 
days  later  the  chairman  of  the  board  asked  for  a  conference,  but  at  the 
time  appointed  the  State  Inspector  of  Health  found  a  public  meeting  in 
session,  and  during  the  course  of  the  meeting  gave  an  extemporaneous  talk 
on  diphtheria  and  its  management,  covering  the  duties  of  the  family,  the 
physician,  the  health  authorities  and  the  public.  Up  to  this  date  there  had 
been  three  patients  and  two  deaths;  in  one  instance  the  doctor  was  called 
late  and  the  person  died  from  post  diphtheritic  nephritis;  in  the  other  in- 
stance the  patient  was  not  given  antitoxin.  After  the  meeting  three  sus- 
picious cases  were  seen  with  their  physicians,  and  all  judged  to  be  ill  with 
diphtheria,  as  was  later  shown  by  cultures.  At  the  request  of  the  chairman 
of  the  board  of  health,  the  Stat«  Inspector  of  Health  submitted  detailed 
written  suggestions  to  the  board  and  no  further  cases  were  reported.  While 
the  cause  of  the  outbreak  was  not  definitely  determined,  it  was  learned  that 
all  the  children  were  in  two  rooms  of  a  school  building,  and  that  one  of 
the  cases  was  the  mother  of  a  child  who  died.  It  was  also  learned  that  the 
town  in  which  the  afflicted  ones  did  most  of  their  trading  was  having  an  out- 
break of  diphtheria,  and  that  up  to  a  week  or  two  before  the  outbreak  in 
question  that  town  had  not  considered  membranous  croup  a  form  of  diph- 
theria, and  had  taken  no  quarantine  precautions  in  such  cases. 

October  8.  —  Advice  was  given  the  Maynard  authorities  relative  to  the 
necessity  for  quarantine  measures  in  a  suspicious  case  of  typhoid  fever, 
which  later  proved  to  be  measles. 
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Local  Nuisances. 

Nov.  10,  1908.  — A  manure  pile  on  Magnolia  Street,  Arlington,  300  feet 
long,  within  100  feet  of  the  street,  and  less  than  200  feet  of  houses,  was 
found  to  constitute  a  nuisance,  and  so  reported  to  the  local  board  of  healtL 
A  person  in  a  house  near  by  died  of  typhoid  fever. 

May  17,  1909,  —  Filthy  toilet  conveniences  in  a  building  in  Arlington  were 
found  to  be  used  by  four  families.  Sewage  was  overflowing  from  an  in- 
adequate cesspool  on  adjoining  land.  These  conditions  were  called  to  the 
attention  of  the  local  board  of  health  and  satisfactory  orders  were  issued 
for  their  improvement. 

Jidy  7,  1909.  —  Owing  to  a  faulty  location  of  a  cesspool  on  River  Street, 
Maynard,  it  was  found  that  considerable  sewage  flowed  at  times  on  the 
neighbors'  land,  and  that  because  of  a  leaky  pipe  connected  with  the  same 
cesspool  two  cellars  were  flooded. 

Sept.  17, 1909.  —  Investigation  of  the  conditions  on  River  Street,  Maynard, 
disclosed  the  fact  that  the  leaky  drain  had  been  repaired,  so  that  the 
cellars  were  dry,  although  the  location  of  the  cesspool  remained  unchanged. 
The  State  Inspector  of  Health  made  suggestions  which,  if  followed,  would 
relieve  matters  for  some  time  to  come  and  permanently  improve  the  prop- 
erty. 

Sept.  30,  1909.  —  A  piggery  and  other  nuisances  in  Burlington  were 
investigated,  and  the  attention  of  the  local  board  of  health  called  to  the 
same  for  consideration. 

Factory  Hygiene. 

Fifty-three  visits  were  made  to  35  factories  representing  30  different  in- 
dustries. Eighteen  of  the  visits  were  for  re-inspection  purposes.  The  orderp 
given  for  changes  in  27  factories  were  as  f oUows :  — 

Proper  water-closets, 5 

Greater   cleanliness, 5 

Bemoval  of  acid  fumes, 1 

Avoidance  of  excessive  steaming, 1 

Protection  against  dust  from  emery  wheels, 2 

Whitewashing, ,1 

Notices  issued  relative  to  violations  of  the  law  as  to  provisions  for:  — 

Medical  and  surgical  appliances, 13 

Receptacles  for  expectoration, 14 

So  far  as  could  be  determined  before  the  end  of  the  year  the  following 
orders  were  complied  with :  — 

Provisions  made  for  proper  water-closets  in  5  factories  and  for  greater 
cleanliness  in  3.    The  orders  relative  to  the  removal  of  acid  fumes,  the  avoid- 
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ance  of  excessive  steaming,  the  protection  against  emery  dust,  and  white- 
washing were  all  complied  with.  Receptacles  for  expectoration  were  provided 
in  3  factories,  and  medical  and  sui^cal  appUances  in  1  factory. 

Hectlth  of  Minors  in  Factories, 
Two  thousand  eight  hundred  and  six  minors  were  seen  and  questioned. 


1 
Agb.                                                   ' 

Total. 

U 

u 

16 

17 

It 

19            20 

Male 

Female 

eo 

71 

103 
143 

146 
216 

171 
254 

260 
347 

213 
326 

173 
334 

1.116 
1,690 

Total 

131 

246 

361   ' 

426 

607 

630 

607 

2,806 

The  following  table  shows  the  number  of  minors  found  in  ill  health  or 
with  some  physical  unfitness:  — 


Aqb. 

Total. 

14 

16 

16 

17 

It 

19 

20   ; 

Male 

Female,      .... 

1 
4 

2 

1 

1 
6 

4 

7 

4 

11 

2 

7 

1 

6 

16 
41 

Total  .... 

6 

8 

7 

11 

16 

0 

6 

66 

Forty-six  minors,  30  girls  and  16  boys,  were  found  to  have  a  family 
history  of  tuberculosis. 


List  of  Physical  Defects  found  in  Males, 

Anterior  synechia, 

Blepharitis, 

Conjunctivitis, 

Hypertrophied  tonsils, 

Lachrymal  abscess, 

Leacoma, 

Strabismus, 

Torticollis, 


1 
1 
4 
1 
1 
2 
1 
1 


Total, 


12 
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List  of  Physical  Defects  found  in  Females. 

Adenoids, .  1 

Alopecia, 2 

AmenorrhoBa,  ansBmic, 1 

AnaBmia, 6 

Atrophic  rhinitis, 2 

Blepharitis, 1 

Bronchitis,  chronic, 1 

Cleft  palate, 1 

Conjunctivitis, 6 

Deaf  and  dumb, 1 

Dermatitis,  tubercular, 1 

Enlarged  glands, 3 

Hordeolum, 1 

Hypertrophied  tonsils  and  cerumen, 5 

Laryngitis, 1 

Leucoma, 2 

Otitis  media, 2 

Phthisis  bulbi, 1 

Strabismus, 4 

Torticollis, 2 

Total, 44 

The  above  cases  of  ana?inia  were  tested  and  found  to  have  from  65  per 
cent,  to  90  per  cent,  hasmoglobin. 

Industrial  Hygiene. 

Cleansing  and  Dyeing,  —  The  use  of  naphtha  and  benzine  in  cleansing  is 
attended  by  two  dangers, —  (1)  the  danger  from  inhalation,  which  may  give 
rise  first  to  a  feeling  of  exhilaration,  then  of  stupor,  and,  if  its  use  is  long 
continued,  to  a  tendency  to  strangury  and  (2)  danger  of  fire.  In  the  estab- 
lishment visited  benzine  cleansing  was  carried  on  in  a  small,  cheaply  con- 
structed shed,  built  on  the  edge  of  a  canal  into  which  men  were  instructed 
to  jump  at  the  first  appearance  of  fire.  The  shed  consisted  of  2  rooms  in 
which  but  2  men  were  found  at  work.  The  rooms  were  ventilated  with 
comparatively  large  windows. 

Manufacture  of  Celluloid  Combs.  —  A  new  establishment  in  which  cellu- 
loid combs  were  manufactured,  the  only  one  of  its  kind  in  the  district,  was 
discovered,  and  it  was  found  that  several  polishing  wheels  were  without 
blowers  to  protect  workmen  against  dust,  and  that  although  acid  dippinc? 
was  conducted  in  a  separate  room  under  a  hood,  the  draft  was  not  sufficient 
to  take  away  the  fumes. 

Manufacture  of  Cordage.  —  The  same  conditions  were  found  present  as 
in  cotton  mills  using  very  coarse,  cheap  grades  of  cotton. 
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Manufacture  of  Electrical  Apparatus,  —  Aside  from  the  shocks  and  burnb 
to  which  employees  were  subjected  in  "  testing "  were  found  the  usual  dan- 
gers which  arise  from  the  processes  of  polishing  and  burnishing,  as  well  as 
the  irritating  effects  from  plating  and  lacquering. 

Furniture  Repair  Shop.  —  In  a  large  establishment  where  furniture  was 
repaired  and  mattresses  and  cushions  renovated,  the  department  where 
women  were  sewing  contained  in  a  comer  a  picker,  which  was  used  to 
loosen  and  dust  cotton  and  hair  from  old  mattresses  and  cushions.  Although 
the  machine  was  partly  cut  off  from  the  rest  of  the  room  and  ventilated  into 
a  chimney,  there  was  not  sufficient  draft  to  remove  all  the  dust,  and  the 
women  were  exposed  not  only  to  the  irritating  vegetable  dust  but  to  dust 
which  may  have  contained  infected  matter. 

Manufacture  of  Leather  Heels.  —  In  an  establishment  where  leather  heels 
were  manufactured  an  employee  was  found  ill  with  tuberculosis  in  an  ad- 
vanced stage,  and  it  was  observed  that  men  habitually  expectorated  among 
the  piles  of  waste  chips  of  leather.  It  was  found  to  be  the  custom,  after 
such  chips  remained  for  some  time  in  the  establishment,  to  gather  them  up 
and  sell  them.  The  chips  must  then  be  handled  by  men  for  the  purpose  of 
making  leather  board  or  other  by-products.  Such  a  condition  of  affairs 
is  by  no  means  peculiar  to  the  leather  heel  industry,  but  is  applicable  to 
many  establishments  where  waste  products  and  floor  sweepings  are  saved 
for  future  use. 

Printing  Establishments,  —  It  was  found  that  the  dangers  in  printing 
establishments  were  confined  to  conditions  which  might  give  rise  to  lead 
poisoning  and  to  irritation  from  "  bronze  powder.'*  While  the  danger  from 
lead  poisoning  appears  to  be  much  diminished  by  the  linotype  machines, 
by  means  of  which  a  whole  line  is  blocked  off  instead  of  a  single  letter,  much 
work  is  done  by  setting  up  individual  letters,  and  many  men  were  found 
who  admitted  that  in  this  process  they  frequently  held  the  type  in  the 
mouth.  No  case  of  lead  poisoning  was  discovered,  but  a  boy  in  one  of  the 
establishments  stated  that  his  father,  who  had  worked  in  a  similar  estab- 
lishment, contracted  lead  poisoning  and  died.  Most  of  the  job  printing 
establishments  and  many  of  the  paper  box  workshops  used  "bronze"  in 
dry  powder  which  was  dusted  over  adhesive  material.  In  this  process  the 
powder  gets  into  the  air  and  many  workmen  complain  of  its  irritating  prop- 
erties. 

Stone  Cutting.  —  In  the  establishments  visited  where  machinery  was  used 
there  was  much  dust  in  the  air  of  the  rooms  to  which  the  workmen  were 
exposed. 

Chrome  Works.  —  The  only  factory  of  the  kind  has  been  closed,  so  that 
the  effects  of  chrome  dust  on  the  health  of  employees  may  no  longer  be 
studied.  So-called  "  chrome  sores,"  however,  have  been  found  in  print  works, 
where  men  are  accustomed  to  put  their  hands  in  coloring  solutions  contain- 
ing chrome. 

Tanneries.  —  In  handling  limed  skins  and  taking  the  hair  from  them,  em- 
ployees get  short  pieces  of  the  hair  under  their  finger  nails,  which  not 
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infrequently  give  rise  to  infection,  —  a  condition  which  may  be,  and  some- 
times is,  mistaken  for  felons  and  treated  for  such,  whereas,  if  understood,  it 
can  be  treated  with  much  less  inconvenience  to  the  patient. 

Bendering  Works,  —  The  rendering  works  in  Billerica  have  been  much 
improved  by  the  completion  of  a  water  tower,  to  which  runs  a  large  fan 
shaft  connecting  with  hoods  placed  over  the  most  offensive  processes. 

Schoolhouse  Hygiene. 

At  the  request  of  the  school  committee  in  Bedford  a  schoolhouse  was 
examined.  Owing  to  a  large  hole  burned  through  the  vault  of  each  furnace, 
so  that  the  fire  box  connected  directly  with  the  hot-air  flues,  gas  and  smoke 
escaped  through  the  latter.  While  the  holes  were  temporarily  repaired  with 
a  mixture  of  lime  and  cement,  it  seemed  to  the  State  Inspector  of  Health 
that  the  iron  would  soon  burn  through,  and  that  the  other  substance  would 
crack. 

In  Lowell  13  schoolhouses  were  examined.  In  5  buildings  the  ventilation 
was  bad  in  the  whole  or  a  part  of  the  building;  and  in  5  instances  lighting 
could  be  improved  without  unreasonable  expense.  In  2  buildings  a  foul  odor 
escaped  from  the  water-closets.  Three  closets  were  found  which  might  easily 
be  connected  with  the  sewer. 

In  each  of  the  4  buildings  where  furnace  heat  was  used  there  was  evidence 
of  smoke  in  the  air  pipes,  and  in  1  school  the  teacher  complained  that  so 
much  coal  gas  gave  rise  to  headaches. 

In  2  buildings  there  was  evidence  of  overcrowding  in  some  of  the  rooms. 
One  of  the  buildings,  however,  will  be  relieved  by  the  opening  of  a  new 
schoolhouse  in  the  district. 

In  Chelmsford  a  school  which  occupied  3  buildings  was  examined.  Two 
of  the  buildings  were  slightly  overcrowded.  In  1  the  heating  and  ventilation 
were  poor,  and  in  1  due  regard  was  not  given  to  the  arrangement  of  seats 
to  obtain  the  best  light.  Scholars  in  1  building  were  obliged  to  use  water- 
closets  in  another. 

At  the  time  of  the  inspection  the  school  committee  were  unable  to  deeide 
whether  to  enlarge  the  present  building  or  to  erect  a  new  one  in  another  part 
of  the  village. 

Tefiement  Hygiene. 

Sixty-seven  tenement  houses  were  visited  and  66  licenses  granted.  One 
license  was  refused.  Two  licenses  were  revoked  on  account  of  diphtheria 
and  scarlet  fever,  and  the  employer  who  hired  the  work  done  was  notified 
to  this  effect.  When  the  licenses  were  renewed  the  employer  was  likewise 
notified.    Ten  houses  were  examined  for  transfer  of  licenses. 


Slaughterhouse  Inspection. 

Since  the  summary  of  the  slaughterhouse  conditions  in  this  district  was 
made,  5  additional  establishments  were  licensed  for  slaughtering,  thus  bringing 
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the  number  of  licensed  slaughterhouses  up  to  54.  The  town  of  Chelmsford 
finally  appointed  five  meat  inspectors,  one  of  whom  was  to  supervise  the 
work  of  the  others.  Two  of  the  inspectors  appointed  were  men  hired  by 
butchers.  They  were  to  serve  without  pay.  Two  other  inspectors  were  sons 
of  butchers,  one  of  whom  was  to  serve  without  pay,  and  one  was  a  selectman 
who,  himself,  was  a  licensed  butcher. 

Public  Buildings, 

The  G.  A.  R.  Hall  in  West  Acton  was  found  to  be  without  water-closet 
accommodations.  The  owner  of  the  building  promised  to  install  conveniences 
especially  for  the  use  of  the  G.  A.  R.  members  and  the  public,  or  to  permit 
the  use  of  the  other  closets  in  the  building. 

Health  District  No.  10. 
Wm.  W.  Walcott,  M.D.,  Natick,  State  Inspector  of  HealtK 

This  district  includes  the  cities  of  Marlborough,  Newton  and  Waltham, 
and  the  towns  of  Ashland,  Belmont,  Brookline,  Dover,  Framingham,  Grafton, 
HoUiston,  Hopedale,  Hopkinton,  Hudson,  Medfield,  Medway,  Mendon,  Mil- 
ford,  MilHs,  Natick,  Needham,  Northborough,  Sherborn,  Shrewsbury,  South- 
borough,  Sudbury,  Upton,  Watertown,  Wayland,  Wellesley,  Westborough  and 
Weston. 

Diseases  Dangerous  to  the  Public  "Health, 

Assistance  was  rendered  to  the  State  Inspector  of  Health  of  District  No.  2 
in  his  investigation  of  an  outbreak  of  typhoid  fever  in  Fall  River.  Small 
outbreaks  of  scarlet  fever  occurred  during  the  year  in  Newton,  Brookline 
and  Waltham. 

Local  Nuisances. 

Numerous  complaints  were  received  of  the  existence  of  alleged  local  nui- 
sances, all  of  which  were  investigated.  In  no  instance  was  there  any  basis 
found  for  the  complaint.  Between  1907  and  1909  about  90  such  complaints 
were  investigated,  and  only  in  1  case  was  the  investigation  worth  while.  Most 
of  the  complaints  were  apparently  due  to  personal  feeling  on  the  part  of  the 
complainant.  A  few  illustrations  may  show  the  nature  of  the  complaints :  — 
It  was  alleged  that  the  sewage  from  an  institution  located  at  Grafton  was 
seriously  polluting  a  certain  brook:  investigation  showed  a  series  of  model 
filter  beds,  making  pollution  of  the  brook  impossible.  A  man  complained  of 
disagreeable  odors  coming  from  a  near-by  barn :  at  the  time  of  the  visit  every- 
thing was  entirely  satisfactory.  Finally,  the  complainant  stated  that  the 
location  of  the  bam  interfered  with  the  sale  of  his  property  and  he  hoped 
the  State  Board  of  Health  would  cause  the  bam  to  be  removed.  The  water- 
closets  of  a  certain  hotel  were  said  to  be  filthy:  they  were  found  in  good 
condition.  A  certain  piggery  was  said  to  be  a  menace  to  the  public  health: 
investigation  showed  a  well-kept  pig-pen  containing  two  small  piggeries. 
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Factory  and  Occupational  Hygiene, 

One  hundred  and  forty-five  factories,  including  .44  different  industries, 
were  inspected,  and  each  industrial  process  was  studied  in  detail,  from  the 
raw  material  to  the  finished  product,  with  special  reference  to  any  processes 
which  might  be  dangerous  to  the  health  of  those  employed  in  them.  The  in- 
vestigation is  not  yet  completed,  and  the  publication  of  the  results  will,  there- 
fore, be  postponed  until  the  next  annual  report. 

In  12  establishments  violations  of  the  law  were  found,  and  orders  requesting 
changes  were  issued  as  follows :  — 

To  improve  conditions  of  water-closets, 5 

To  increase  the  efficiency  of  dust  removal, 5 

To  provide  washroom  in  a  foundry, 1 

To  improve  ventilation,     .         .  ■ 1 

All  these  orders  have  been  complied  with. 

I.. 

Health  of  Minors  in  Factories, 

No  minors  were  found  employed  under  dangerous  or  unfavorable  conditions 
as  to  health. 

Tenement  Hygiene, 

Eight  licenses  to  work  on  wearing  apparel  in  tenements  were  issued. 

Schoolhouse  Hygiene, 

During  the  month  of  June,  11  schoolhouses  were  inspected.  In  3  large 
brick  school  buildings  a  ventilating  system  was  in  use  which  proved  entirely 
satisfactory.  Each  room  was  provided  with  adequate  entrance  and  exit  flues, 
the  larger  rooms  having  two  of  each.  The  main  ventilating  shaft  was  provided 
with  steam  coils,  to  insure  the  circulation  of  the  air.  The  fresh-air  chamber 
was  supplied  with  air  by  means  of  a  twin  9-foot  fan,  which  forced  from 
between  90,000  and  100,000  cubic  feet  of  air  per  minute  into  the  main 
entering  shaft,  to  be  distributed  into  the  various  class  rooms.  The  average 
air  space  per  capita  in  these  buildings  was  433  cubic  feet.  In  3  other 
school  buildings  each  room  was  found  provided  with  an  inlet  for  fresh  air 
near  the  top,  and  an  outlet  near  the  floor.  The  inlets  were  connected  with 
the  fresh-air  chamber  in  the  basement;  the  outlets  were  connected  with  large 
ventilating  shafts  provided  with  steam  coils,  to  facilitate  the  circulation  of 
the  air.  These  coils  were  heated  by  means  of  a  small  boiler,  which  was  used 
only  during  the  warm  weather,  when  the  building  was  not  heated.  One  lai^ 
country  school  building  was  ventilated  by  means  of  window  boards.  On 
account  of  the  small  number  of  pupils  the  air  space  per  capita  was  600 
cubic  feet  and  the  ventilation  was  adequate.  One  small,  two-room  school 
building,  containing  60  pupils,  also  had  window  ventilation,  which  was  found 
adequate. 

The  light  in  the  schoolhouses  was,  as  a  rule,  found  to  be  satisfactory,  and 
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was  generally  from  the  left  and  rear  of  the  pupils.  The  water-closets  were 
satisfactory  in  all  the  schoolhouses  visited,  with  the  exception  of  1  country 
school  building,  where  they  were  particularly  offensive.  All  the  buildings, 
without  exception,  were  surrounded  by  plenty  of  air  space  and  playgrounds, 
and  neither  light  nor  air  was  cut  off  by  adjacent  buildings. 

Heai/th  District  No.  11. 
MELVi^f  0.  Overlook,  M.D.,  Worcester,  State  Inspector  of  Health, 

This  district  includes  the  city  of  Worcester,  and  the  towns  of  Auburn, 
Brookfield,  Charlton,  Douglas,  Dudley,  Leicester,  Millbury,  Northbridge, 
North  Brookfield,  Oxford,  Southbridge,  Spencer,  Sturbridge,  Sutton,  Ux- 
bridge,  Warren,  Webster  and  West  Brookfield. 

During  the  year  visits  were  made  to  every  town  in  the  district.  Six  hundred 
and  thirty-four  official  visits  were  made  to  factories,  tenement  houses,  mer- 
cantile establishments,  schoolhouses,  slaughterhouses,  public  buildings,  hotels 
and  restaurants,  as  follows :  — 

Factories, 211 

Mercantile   establishments, 70 

Tenement  houses, 23 

Public  buildings  (including  schoolhouses), 57 

Slaughterhouses, 245 

Hotels, 7 

Bestaurants, 8 

Diseases  Dangerous  to  the  Public  Health. 

The  State  Inspector  of  Health  reported  that  more  than  one-half  of  the 
towns  failed  to  report  cases  of  tuberculosis,  and  that  the  physicians  in  the  two 
largest  towns  reported  comparatively  few  cases. 

The  State  Inspector  of  Health  has  secured  the  co-operation  of  some  em- 
ployers, in  the  prevention  of  the  spread  of  tuberculosis,  by  obtaining  their 
consent  to  offer  to  pay  a  portion,  or  all,  of  the  expenses  of  any  reg^ular  em- 
ployee found  to  have  tuberculosis,  who  can  obtain  admission  to  the  State 
Sanatorium  at  Rutland  for  varying  periods  —  generally  for  three  months  — 
or  until  cured.  A  detailed  statement  of  what  has  been  done  along  this  line 
will  be  given  in  a  subsequent  report. 

Nine  cases  of  typhoid  fever  in  the  town  of  Oxford  were  investigated,  and 
while  the  cause  of  the  spread  of  the  disease  could  not  be  determined,  it  was 
observed  that  the  privies  were  generally  in  an  unsanitary  condition  and  were 
exposed  to  fiies  in  large  numbers.  None  of  the  houses  were  screened.  The 
owners  of  the  buildings  were  instructed  to  clean  the  privies  and  to  disinfect 
with  chlorinated  lime.  After  these  precautions  were  taken  the  disease  ceased 
to  spread.  In  Southbridge  5  cases  of  typhoid  fever  were  investigated.  In 
1  instance  the  patient  had  been  drinking  water  from  a  badly  polluted  welL 
The  first  patient  of  the  remaining  4  cases  was  in  a  house  where  no  care  was 
taken  of  the  stools  or  urine,  both  of  which  were  deposited  in  a  privy  about 
20  feet  from  the  kitchen  windows. 


842  STATE  BOAED  OF  HEALTH.  [Pub.  Doc. 


Factory  Hygiene, 

A  new  system  of  ventilation  was  installed  in  9  factories  and  workrooms. 
In  7  instances  manufacturers  were  requested  to  maintain  a  higher  degree 
of  cleanliness  in  their  factories.  One  firm  was  requested  to  provide  better 
light  and  1  firm  was  required  to  provide  proper  water-closets.  Receptacles 
for  expectoration  were  required  in  16  factories.  Seats  for  women  employees 
were  required  and  provided  in  1  mercantile  establishment 

Health  of  Minors  in  Factories. 

Two  thousand,  two  hundred  and  forty-three  minors  were  seen  and  ques- 
tioned, 93  of  whom  were  examined  physically.  In  31  instances  advice  was 
given  to  the  minor's  parents  as  to  the  health  of  the  nunor. 

Sckoolhouse  Hygiene. 

During  the  year  42  schoolhouses  were  inspected.  In  most  of  the  buildings 
conditions  as  to  ventilation,  lighting  and  toilet  facilities  were  found  to  be 
satisfactory.  In  several  school  buildings  the  ventilation  was  found  inade- 
quate in  some  of  the  rooms,  and  in  others  the  lighting  was  poor,  either  on 
account  of  lack  of  window  space  or  because  of  the  unwhitened  condition  of 
the  ceilings  and  walls. 

The  Providence  Street  School  in  Worcester  was,  in  the  opinion  of  the  State 
Inspector  of  Health,  entirely  unsuitable  for  school  purposes.  It  had  an  inad- 
equate heating  syst^n,  the  temperature  in  some  of  the  rooms  ranging  between 
53^  to  85°  F.  The  ventilation  was  inadequate,  and  the  water-closets  were  not 
sufficiently  flushed.  Conditions  which  in  the  case  of  fire  would  be  a  menace 
to  the  safety  of  pupils  were  also  found  in  this  building. 

The  Ash  Street  School  in  Worcester  was  found  to  consist  of  an  old  wooden 
building  containing  one  small  class  room  attended  by  29  children.  It  was 
poorly  ventilated,  poorly  lighted  and  not  kept  clean,  and,  in  the  opinion  of 
the  State  Inspector  of  Health,  was  unfit  for  school  purposes. 

In  the  Webster  Square  School  building  in  Worcester  both  light  and  ventila- 
tion were  found  inadequate.  The  chamber  supplying  fresh  air  to  the  building 
was  within  20  feet  of  a  stable  where  IS  or  20  horses  were  kept  during  the 
winter  and  spring.  The  water-closets  in  this  building  were  likewise  in  an 
unsanitary  condition. 

The  old  Woodland  Street  School  building,  which  was  inspected  last  year^ 
where  unsatisfactory  conditions  were  found,  was  reinspected.  No  improve- 
ments had  been  made.  It  was  inadequately  ventilated  and  the  water-elosets 
were  so  old  that  they  could  not  be  kept  in  a  sanitary  condition.      ^ 

The  Thomas  Street  School  in  Worcester  was  visited  by  the  State  Inspector 
of  Health  last  year,  and  the  objectionable  conditions  found  were  called  to 
the  attention  of  the  school  committee.  Nothing,  however,  has  this  year  been 
done  to  remedy  the  conditions.  The  air  supplied  to  the  schoolrooms  comes 
from  the  back  of  an  uncleanly  kept  stable.  The  ventilation  of  both  the  dass 
rooms  and  toilets  is  inadequate.     The  light  is  poor,  the  water-closets  are 
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unsanitary,  and  in  the  kindergarten -class  both  boys  and  girls  use  the  same 
toilets.  The  roof  of  the  building  is  leaking,  and  many  of  the  rooms  and 
basement  are  damp.  The  floors  are  in  a  poor  condition  and  cannot  be  kept 
clean.  This  building^  in  the  opinion  of  the  State  Inspector  of  Health,  is 
unfit  for  school  purposes. 

The  Canterbury  Street  Schoolhouse  was  inspected  last  year  and  certain 
changes  were  recommended  to  the  school  committee.  At  the  present  visit  it 
was  found  that  the  building  was  undergoing  extensive  alterations.  An  en- 
tirely new  system  of  water-closets  was  being  installed,  and  provisions  made 
for  more  adequate  ventilation. 

In  the  Belmont  Street  School  building  one  of  the  rooms  which  was  found 
last  year  unsuitable  for  school  purposes  had  been  opened. 

The  use  of  water  by  pupils  in  a  schoolhouse  in  Auburn  was  discontinued, 
since  the  water  was  examined  and  found  to  be  badly  polluted. 

Slaughterhouse  Inspection, 

Two  hundred  and  forty-five  visits  were  made  to  slaughterhouses  in  Worces- 
ter County,  but  no  illegal  slaughtering  was  discovered  other  than  that  known 
and  acted  upon  by  the  local  board  of  health.  The  State  Inspector  of  Health 
requested  the  proprietors  of  slaughterhouses  to  maintain  a  higher  degree  of 
cleanliness  in  their  establishments. 


Health  District  No.  12. 

Lewis  Fish,  M.D.,  Fitchbwrg,  Btate  Inspector  of  HecUth. 

This  district  includes  the  city  of  Fitchburg,  and  the  towns  of  Ashburnham, 
Ashby,  Athol,  Barre,  Berlin,  Bolton,  Boylston,  Clinton,  Dana,  Gardner, 
Hardwick,  Holden,  Hubbardston,  Lancaster,  Leominster,  Lunenburg,  New 
Braintree,  Oakham,  Paxton,  Petersham,  Phillipston,  Princeton,  Royalston, 
Rutland,  Sterling,  Templeton,  Westminster,  Winchendon  and  West  Boylston. 

Diseckses  Dangerous  to  the  Public  Healths 

Gardner.  —  An  outbreak  of  diphtheria,  which  threatened  to  become  epi- 
demic, occurred  in  this  town.  Frequent  conferences  and  visits  to  the  homes 
of  patients,  with  local  authority,  resulted  in  the  removal  of  all  cases  to  the 
isolation  hospital,  and  observance  of  very  rigid  quarantine  of  all  exposed 
persons.  No  case  was  released  from  the  hospital  until  a  negative  culture 
was  obtained;  neither  were  any  persons  released  from  quarantine  until  a 
negative  culture  was  obtained  from  their  throats.  A  total  of  23  cases  were 
reported. 

An  outbreak  of  typhoid  fever  was  investigated.  The  eases  were  somewhat 
sporadic,  and  no  common  source  of  infection  was  found.  All  the  farms 
from  which  milk  was  obtained  were  inspected,  and  although  filthy  conditions 
prevailed  under  which  the  milk  was  being  produced,  no  history  of  illness 
was  obtained  on  any  of  the  farms. 
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A  case  of  scarlet  fever  which  occurred  on  a  milk-prod  ueing  farm  was  in- 
vestigated with  the  local  health  authorities.  The  case  had  been  properly 
isolated  and  the  milk  supply  shut  off  by  order  of  the  board.  Upon  the  advice 
of  the  State  Inspector  of  Health  the  board  ordered  all  milk  utensils  removed 
from  the  place  of  quarantine  to  a  neighbor's,  where  they  were  thoroughly 
sterilized ;  a  man  was  secured  to  attend  to  the  farm  work.  He  was  to  live  at 
the  place  to  which  all  milk  utensils  were  removed,  and  have  no  communica- 
tion with  the  quarantined  house.  These  rules  were  closely  followed  until 
the  place  was  released  from  quarantine.  No  other  cases  resulted  from  tlus 
one. 

Hubhardston,  —  An  outbreak  of  scarlet  fever  occurred  in  this  town  in 
December,  1908,  which  was  investigated.  A  lax  quarantine  in  the  beginning 
of  the  outbreak  was  possibly  responsible  for  several  cases  occurring  later.  A 
conference  was  held  with  the  local  health  authorities,  and  advice  and  infor- 
mation given  relative  to  the  best  means  of  preventing  the  spread  of  the  dis- 
ease. 

At  a  later  date  a  case  of  scarlet  fever  and  one  of  diphtheria,  occurring  upon 
milk-producing  farms,  were  investigated,  and  suggestions  in  each  case  were 
offered  to  the  local  health  authorities  as  to  the  best  means  to  adopt  to  pre- 
vent the  spread  of  the  disease.     The  suggestions  were  followed. 

Lancaster.  —  An  outbreak  of  scarlet  fever  among  the  students  attending 
the  academy  located  at  South  Lancaster  was  investigated,  and  dose  observ- 
ance of  quarantine  established  by  the  local  health  authorities  was  found.  The 
outbreak  was  confined  to  the  initial  cases. 

Advice  was  asked  for  by  the  local  health  authorities  concerning  quarantine 
of  a  milk-producing  farm  on  which  existed  a  case  of  scarlet  fever.  The  board 
was  advised  (a)  to  order  the  removal  of  all  milk  utensils  from  the  household 
and  to  see  that  they  were  thoroughly  sterilized;  (h)  to  secure  a  person  to 
attend  to  the  farm  work  who  would  have  no  communication  with  the  family; 
(c)  to  detain  in  quarantine  the  father  of  the  child,  who  had  been  doing  the 
farm  work. 

Leominster.  —  An  outbreak  of  diphtheria  now  exists  in  this  town.  A  large 
number  of  cases  have  occurred  among  school  children  attending  one  school 
(North  Leominster).  The  school  building  has  been  disinfected  and  cultures 
taken  from  the  throats  of  children  attending  this  school.  Those  showing  up 
positive  are  reported  to  the  board  of  health  and  quarantined.  A  strict  quar- 
antine of  all  cases  is  being  exercised.  No  release  culture  is  x>^rmitted  to  be 
taken  until  the  tenth  day  from  the  time  the  case  was  reported;  if  positive, 
another  is  not  allowed  to  be  taken  for  six  days;  if  negative,  a  culture  is  then 
taken  by  the  physician  connected  with  the  board,  and  if  both  are  negatiw 
the  case  is  released.  Should  the  board's  culture  prove  positive  the  case  is 
detained  in  quarantine  another  week,  when  the  same  procedure  is  repeated. 
Sterling.  —  Seven  cases  of  diphtheria  occurring  in  one  family  were  investi- 
gated. These  cases  occurred  in  the  household  of  a  farmer  from  whose  place 
several  cans  of  milk  had  been  shipped  daily  into  the  Boston  market.  This 
supply  was  discontinued  and  quarantine  established.    Upon  the  advice  of 
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the  State  Inspector  of  Health  none  of  the  cases  were  released  until  a  negative 
culture  was  obtained. 

Templeton.  —  An  outbreak  of  diphtheria  occurred  in  December,  1908,  in 
Otter  River,  a  village  of  this  township,  among  children  attending  the  same 
school.  It  was  found  that  the  3  initial  cases  had  been  in  attendance  at 
school  while  feeling  ill  and  previous  to  having  been  seen  by  a  physician.  In 
the  course  of  a  few  days  15  cases  occurred.  The  local  health  authorities  had 
released  1  ease  within  a  week  of  the  onset  of  the  illness,  on  the  report  of  the 
attending  physician  'Hhat  the  child's  throat  was  clean  and  ready  to  be 
released."  Upon  the  advice  of  the  State  Inspector  of  Health  the  board  inune- 
diately  required  a  negative  culture  to  be  obtained  before  release.  The  enforc- 
ing of  this  rule  necessitated  repeated  visits  to  assist  the  board  in  maintaining 
a  strict  quarantine,  and  in  further  advising  them  as  to  the  best  course  to 
follow  to  prevent  the  further  spread  of  the  disease. 

Winchendon.  —  An  outbreak  of  scarlet  fever  occurring  during  the  months 
of  November  and  December,  1908,  was  investigated.  The  school  at  which 
the  children  ill  were  in  attendance  was  closed,  and  all  school  books  used  by 
the  children  were  burned.  No  other  cases  appeared  among  children  attending 
this  school.  A  few  cases  were  later  reported  from  different  and  widely  sep- 
arated sections  of  the  town.    Strict  quarantine  was  maintained  in  each  case. 

A  case  of  typhoid  occurring  in  a  family  in  which  there  were  several  other 
children  was  investigated.  The  mother  was  found  to  be  taking  care  of  the 
child  and  attending  to  her  housework  as  well.  To  prevent  any  possible  con- 
tact eases  it  was  suggested  to  the  board  of  health  that  a  nurse  be  provided, 
and  this  suggestion  was  acted  upon.    No  contact  cases  occurred. 

Ashhumham,  —  An  outbreak  of  diphtheria  was  investigated  during  the 
month  of  January,  1909.  A  strict  quarantine  was  maintained,  and  upon 
advice  of  the  State  Inspector  of  Health  no  cases  were  released  until  a  negative 
culture  was  obtained.    The  outbreak  was  confined  to  a  few  cases. 

Athol.  —  A  sporadic  case  of  typhoid  was  investigated.  The  house  was  sup- 
plied with  well  water,  the  well  being  located  in  the  cellar.  Nine  privies,  used 
by  6  families,  were  located  about  35  feet  from  the  well,  the  drainage  being 
in  the  direction  of  the  well.  Upon  analysis  the  water  showed  gross  pollution, 
and  was  condemned  by  the  local  health  authorities.  No  other  source  of  infec- 
tion could  be  found. 

Holden,  —  During  the  month  of  August,  1909,  7  cases  of  t3q3hoid  were 
investigated.  They  were  found  to  be  household  cases,  located  in  widely  sepa- 
rated sections  of  the  town.  Five  were  possibly  due  to  unsanitary  conditions 
existing  upon  farm  places,  1  was  possibly  infected  while  at  work  tearing 
down  an  old  building  in  a  neighboring  village,  and  1  was  a  contact  case 
brought  in  from  a  neighboring  city.  Upon  one  of  the  places  seventeen  to 
eighteen  8%-quart  cans  of  milk  were  produced  and  shipped  daily  into  a 
neighboring  city.  Every  precaution  was  exercised  to  prevent  the  spread  of 
the  disease. 

An  outbreak  of  typhoid  occurring  late  in  September,  1909,  among 
a  party  of  people  from  Boston  and  vicinity,  who  were  found  to  have  re- 
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mained  at  a  local  hotel,  where  infection  probably  took  place,  was  investigated. 
No  connection  was  found  with  these  and  previous  local  cases.  Local  farms 
from  which  milk  was  obtained  were  examined,  but  no  history  of  illness  of 
an  infectious  nature  was  obtained  in  any  one  of  them.  It  was  learned  that 
upon  the  farms  in  Oakham  and  Barre,  from  which  twenty  4^-gallon  cans 
of  milk  were  furnished  to  the  hotel  daily,  no  cases  of  typhoid  had  been 
reported  to  the  local  health  authorities.  The  water  appeared  above  sus- 
'  picion,  town  water  and  well  water  being  furnished.  There  was  no  source 
of  pollution  within  a  large  area  of  the  well,  and  it  was  provided  with  good 
surface  protection.  A  large  number  of  guests  throughout  the  summer  had 
drunk  freely  of  the  water  without  any  resulting  illness.  The  barns  and 
stables  were  located  a  reasonable  distance  from  the  hotel  and  were  reasonably 
clean.  A  faulty  drain  was  found  immediately  back  of  the  kitchen,  where 
stood  an  old-fashioned  refrigerator,  in  which  were  kept  the  milk  cans.  There 
was  evidence  of  a  lack  of  neatness  and  thorough  cleanliness  in  taking  care 
of  and  in  handling  milk  and  vegetables.  An  abundance  of  flies  were  present 
in  the  dining  room.  The  sources  of  infection  simmered  down  to  some  infected 
food  or  milk. 

Anterior  Poliomyelitis.  —  Through  the  courtesy  of  the  attending  physicians, 
4  cases  of  anterior  poliomyelitis  were  seen  in  Athol,  Fitchburg  and  Leomin- 
ster. Retainers  were  provided  the  attending  physicians  in  Athol  and  Fitch- 
burg. Inquiry  blanks  were  also  furnished  the  physicians  in  attendance  upon 
the  cases. 

Tuberculosis.  —  The  physicians  of  the  district  are,  in  general,  making 
prompt  reports  of  cases  of  tuberculosis  to  the  local  health  authorities.  There 
have  been  very  few  cases  reported,  however,  from  the  towns  of  Athol,  Hard- 
wick  and  Winchendon.  In  each  of  these  towns  the  local  health  authority 
has  been  urged  to  send  out  circular  letters  to  the  local  physicians,  calling 
their  attention  to  the  statute  under  which  they  are  required  to  report  noti- 
fiable diseases,  and  requesting  that  all  cases  of  tuberculosis  be  reported. 
In  the  city  of  Fitchburg  and  towns  of  Clinton  and  Gardner  active  and 
eflScient  work  is  being  done  to  cure  and  eradicate  tuberculosis.  In  Fitch- 
burg more  cases  are  being  reported  than  ever  before.  A  large  number  of 
cases  have  been  given  care  at  the  State  institution  at  Rutland  and  in  hospital 
cottages  at  the  expense  of  the  local  health  authorities.  The  question  of  pro- 
viding a  hospital  for  these  cases,  to  be  run  under  the  direction  of  the  local 
board  of  health,  has  been  considered.  Sites  for  such  a  hospital  have  been 
looked  over,  but  no  definite  action  has  yet  been  taken.  A  free  tuberculosis 
clinic  has  been  established  in  connection  with  the  local  society  for  the  control 
and  cure  of  tuberculosis,  and  a  large  number  of  eases  have  been  disclosed 
that  otherwise  would  not  have  been  reached. 

(a)  Clinton.  —  The  day  camp  established  here  last  year  is  providing  care 
for  patients  from  the  neighboring  small  towns  as  well  as  for  its  own  local 
cases.  Local  physicians  are  co-operating  with  the  local  health  authority  in 
freely  and  promptly  reporting  their  cases. 

(b)  Gardner,  —  During  the  past  year  this  to^vn  has  been  particularly  active 
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in  tuberculosis  work.  The  Boston  Tuberculosis  Exhibit  was  brought  here  for 
one  week,  and  was  largely  attended.  Very  recently  a  free  tuberculosis  clinic 
was  established  in  connection  with  the  local  society  for  the  control  of  tuber- 
culosis.   The  local  physicians  are  reporting  their  cases  better  than  ever  before. 

LoccU  Nuisances. 

Ashbumham,  —  The  cellar  of  a  dwelling  house  in  which  the  sink  di'ain 
pipe  was  broken,  allowing  aU  the  sink  waste  water  to  fall  and  collect  upon 
the  cellar  floor,  was  inspected,  and  the  conditions  were  called  to  the  attention 
of  the  local  health  authority.  New  drain  pipes  were  installed  and  made 
tight,  resulting  in  the  removal  of  the  unsanitary  condition.  The  privies  con- 
nected with  the  place  were  found  in  poor  repair  and  unclean.  These  were 
repaired  and  cleaned  out. 

AthoL  —  Privies  that  were  undoubtedly  a  source  of  pollution  to  a  well, 
the  water  of  which  was  being  used  by  6  families  and  upon  analysis  showed 
gross  pollution,  were  called  to  the  attention  of  the  local  health  authority, 
who,  upon  the  suggestion  of  the  State  Inspector  of  Health,  ordered  the 
premises  to  be  connected  with  the  public  sewer.  The  work  is  now  under 
way. 

Barre.  —  The  local  health  authority  asked  for  advice  concerning  a  filthy 
and  undrained  cellar  of  a  dwelling  house,  which  the  owner  had  neglected 
to  improve  upon  the  verbal  order  of  the  board.  The  State  Inspector  of 
Health  suggested  that  the  board  serve  upon  him  a  written  order,  directing 
that  the  necessary  changes  be  commenced  within  twenty-four  hours  of  the 
service  thereof  pending  the  institution  of  court  proceedings.  This  was  done 
and  the  nuisance  was  abated  immediately. 

Fitchburg,  —  An  alleged  nuisance  arising  from  privies  upon  a  street  not 
having  a  public  sewer  was  investigated,  and  it  was  found  that  a  petition, 
signed  by  nearly  all  the  residents  on  the  street,  had  been  presented  to  the 
city  government,  asking  that  the  sewer  be  extended  to  the  street.  The  largest 
property  owner  on  the  street  opposed  the  petition,  and  the  petitioners  were 
given  leave  to  withdraw.  The  street  is  located  upon  the  outskirts  of  the  city, 
and  while  sewer  connection  would  be  a  decided  improvement  to  this  section 
from  an  aesthetic  point  of  view  as  well  as  for  sanitary  reasons,  no  distinct 
nuisance  was  found  to  exist. 

An  open  stream  of  water  receiving  considerable  sewage  which  passed 
through  a  cellar  of  one  of  the  mercantile  establishments,  upon  examination 
presented  a  distinct  nuisance  and  danger  to  the  health  of  the  occupants  of 
the  building.  Because  of  some  error  in  the  passage  of  legal  papers  by  the 
city  street  commission  to  the  city  clerk,  the  removal  of  this  condition  had 
been  delayed  for  nearly  a  year.  After  a  conference  with  the  health  and 
legal  departments  of  the  city,  work  was  commenced  upon  a  cement  covered 
raceway,  which  has  completely  removed  the  nuisance. 

A  shack  located  in  a  thickly  settled  section  of  the  city,  in  which  lived  a 
person  doing  shoe  repairing,  was  found  to  have  no  sanitary  provisions,  the 
excreta  being  disposed  of  into  a  catch  basin  near  at  hand.     The  matter  was 
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called  to  the  attention  of  the  local  health  authority,  who  ordered  the  installa- 
tion of  sanitary  provisions  or  closure  of  the  place.  Proper  sanitary  pro- 
visions were  installed. 

Upon  complaint  of  a  person  that  the  privies  at  the  West  Fitehburg  depot, 
Boston  &  Maine  Railroad,  were  in  a  filthy  condition,  an  examination  was  made 
and  conditions  found  as  represented.  A  written  order,  directing  that  the 
privies  be  cleaned  out  and  kept  clean,  was  issued  to  the  agent  of  the  road 
having  charge  of  the  premises.    The  nuisance  was  abated. 

Gcirdner,  —  Three  of  the  principal  livery  stables  of  the  town  were  visited 
in  company  with  the  local  health  authorities  upon  complaints  received  by 
the  board  that  the  odors  arising  from  one  in  particular  were  offensive. 
Changes  were  requested  to  be  made  in  the  one  against  which  complaint  had 
been  made.  The  changes  involved  better  drainage,  closing  in  of  the  cellar  on 
one  side  and  installation  of  vent  shafts.  The  changes  were  promptly  made. 
There  appeared  no  necessity  for  changes  in  the  other  two  liveries. 

A  stream  of  water,  upon  whose  banks  are  located  a  number  of  factories, 
the  privies  of  which  are  built  in  most  instances  directly  over  the  stream, 
while  in  two  instances  they  are  built  upon  its  banks,  was  investigated  with 
the  local  health  authorities.  The  stream  passed  through  a  thickly  settled 
section  of  the  town,  and  because  of  its  being  badly  polluted  it  was  considered 
a  danger  to  the  health  of  the  community.  At  a  conference  with  the  board  it 
was  decided  to  order  the  proprietors  of  the  factories  on  the  banks  of  the 
stream  to  remove  their  privies  therefrom,  so  that  the  stream  will  receive  no 
further  pollution  from  this  source.  The  proprietors  are  complying  as  quickly 
as  can  be  reasonably  expected. 

Leominster,  —  Upon  complaint  that  odors  arising  from  a  manure  pit  in 
the  basement  of  a  livery  stable  constituted  a  nuisance  to  the  residents  of  the 
neighborhood,  the  State  Inspector  of  Health  made  an  investigation,  and  found 
that  the  manure  was  being  removed  from  the  basement.  Other  conditions 
about  the  place  were  excellent. 

Lunenburg.  —  Unsanitary  conditions  existing  about  the  men's  pri\-ies  at 
Whalom  Park  were  investigated,  and  the  matter  was  taken  up  directly  with 
the  superintendent  of  the  street  railroad,  who  has  charge  of  affairs  at  the 
park.  The  use  of  the  privies  was  immediately  discontinued.  Plans  are  under 
way  for  the  provision  of  modem  sanitary  conveniences  for  men. 

Sterling.  —  Faulty  drainage,  unsanitary  privy  and  general  unclean  condi- 
tions existing  on  a  farm  place  were  investigated  and  called  to  the  attention 
of  the  local  health  authority,  with  suggestions  for  changes.  The  matter  is 
still  pending. 

Winchendon. —  Filthy  conditions  about  privies  and  drains  existinsr  at 
Springs  Village  were  investigated  and  called  to  the  attention  of  the  local 
health  authority,  with  suggestions  for  changes.  A  large  overflowing  cesspool, 
located  between  two  houses,  was  connected,  at  the  suggestion  of  the  State 
Inspector  of  Health,  with  a  covered  drain  which  empties  into  the  Millers 
River.     Some  slight  changes  were  made  about  the  privies. 
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An  open  drain  immediately  back  of  the  Salvail  house,  which  last  year  was 
found  in  a  distinctly  filthy  condition,  was  very  much  improved. 

Hubbardston,  —  Undrained  land  located  in  the  center  of  the  village,  in- 
vestigated last  year  and  found  a  menace  to  the  health  of  the  people  residing 
near  it,  has  been  properly  drained. 

Barre,  —  The  faulty  condition  of  drainage,  faulty  water  supply  and  filthy 
privies  existing  at  South  Barre  Village  have  been  very  ef&ciently  removed. 
The  overflow  pipes  of  cesspools  have  been  connected  with  a  covered  drain, 
which  empties  its  sewage  upon  filter  beds.  The  spring  into  which  all  the 
residents  were  dipping  for  their  supply  of  drinking  water  has  been  provided 
with  cement  walls  extending  about  2  feet  above  the  ground  level,  and  a  super- 
structure or  roof  of  wood,  making  a  reservoir  (covered)  of  about  48  square 
feet.  The  river  water  has  been  disconnected  with  the  dwellings  and  in  its 
place  spring  water  is  piped  into  all  the  dwelling  houses.  All  the  vaults  of  the 
privies  have  been  made  tight  and  are  receiving  proper  attention. 

Factory  and  Industrial  Hygiene, 

Forty  industrial  establishments  were  inspected,  6  of  which  were  inspected 
for  the  first  time.  In  13  establishments  violations  of  the  law  were  found,  and 
orders  requesting  changes  were  issued  as  follows :  — 

To    improve  light, 1 

To   improve  cleanliness, 1 

To  improve  removal  of  dust, •  .                 .  4 

To   provide  proper  water-closets, 2 

To  provide  sputum  receptacles, 4 

To  provide  first-aid  outfit, 4 

To  provide  washing  facilities  in  foundries, 1 

To  provide  fresh  and  pure  drinking  water, 1 

Total  number  of  orders  complied  with :  — 

To  improve  light, 

To  improve  ventilation, 1 

To  improve  cleanliness, 4 

To  improve  removal  of  dust, 2 

To  provide  proper  water-closets, 3 

To  provide  sputum  receptacles, 2 

To  provide  first-aid  outfit, 10 

To  provide  pure  drinking  water, - 

To  provide  seats  for  women, •     .        .  - 

To  provide  washing  facilities  in  foundries, 7 

Belative  to  humidifiers, 1 

The  establishments  examined  may  be  classified  as  to  their  sanitary  condi- 
tions as  follows:  — 

Factories  in  which  sanitary  conditions  were  excellent, 11 

good, 22 

moderately  bad, ....  6 

distinctly  bad,    ....  1 
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Foundries,  —  Of  the  12  foundries  visited  in  Fitchburg,  Clinton,  Gardner 
and  Barre,  10  were  provided  with  good  roof  ventilation,  1  with  large  win- 
dows on  three  sides  of  the  building  and  three  ventilators  in  roof,  which  af- 
forded excellent  light  and  ventilation,  and  1  with  poor  roof  ventilation  and 
poor  light. 

(a)  Chipping  Citings,  —  In  one  foundry  this  work  was  being  done  by  5 
men  employed  at  a  bench  in  a  small,  poorly  lighted  and  ill-ventilated  room. 
In  all  other  foundries  visited  it  was  done  practically  in  the  open.  In  those 
establishments  in  which  several  men  were  found  at  work,  they  were  so  ar- 
ranged as  to  afford  the  best  possible  protection  from  injury  from  flying 
pieces  of  metal  In  none  were  the  men  provided  with  glasses  for  the  pro- 
tection of  their  eyes,  which  appear  to  receive  the  greater  number  of  injuries. 

(5)  Tumbling  or  Milling  of  Castings,  —  In  10  of  the  12  foundries  exam- 
ined this  work  was  done  in  small  rooms  in  or  near  the  foundry,  and  in  all 
instances  not  more  than  1  man  was  exposed  to  the  dust  given  off,  and  only 
for  a  few  minutes  at  a  time.  Immediately  upon  setting  the  machines  in 
motion  he  would  leave  the  room,  not  to  return  until  he  wished  to  cut  off  the 
power.  In  two  of  the  foundries  the  tumblers  were  connected  with  suction 
pipes  and  blowers,  and  in  1  preparations  were  made  to  install  an  exhaust 
system. 

(c)  Cleaning  of  Castings,  —  In  9  of  the  12  foundries  the  castings,  after 
being  taken  from  the  molds,  were  cleaned  by  hand  with  brush  having  steel 
bristles.  It  is  an  extremely  dusty  occupation,  yet  none  of  the  men  doing  this 
work  were  found  to  wear  respirators.  In  3  of  12  foundries  the  castings  were 
cleaned  with  the  sand  blast.  The  men  operating  these  machines  were  pro- 
vided with  helmets,  gloves  and  respirators,  but  in  only  one  instance  were 
respirators  worn.  This  method  appears  to  be  replacing  the  old  method  of 
cleaning  castings  by  hand. 

(d)  Dipping  of  Castings,  —  In  every  instance  this  work  was  done  daring 
the  night  and  after  the  men  had  left  the  shop. 

(e)  Washing  Facilities.  —  In  7  of  the  12  foundries  examined,  washing 
facilities  were  provided,  some  barely  complying  with  the  law,  while  in  others 
good  washing  facilities  were  provided.  Four  had  not  provided  such  facilities 
because  of  there  being  no  sewer  connections,  and  1  had  failed  to  comply 
with  the  order  issued  upon  the  first  visit. 

Woolen  Mills,  —  Of  the  6  woolen  mills  examined,  2  were  modern  mills, 
exceptionally  well  lighted  and  well  ventilated.  In  1  of  these,  in  which  carding 
and  wool  washing  were  conducted,  large  fans  were  installed  for  the  removal 
of  dust  and  fumes  from  these  departments.  Four  were  rather  old  buildings, 
low  studded,  but  in  general  well  lighted  and  ventilated.  In  2  of  these,  2 
basement  workrooms  were  found  poorly  lighted  and  ventilated.  In  1  of  these 
7  girls  were  employed  inspecting  the  finished  goods  on  the  light  side  of  the 
room,  while  on  the  dark  side  were  located  the  washing  machines.  The  air 
was  distinctly  musty.  In  1  of  the  6  mills  artificial  moisture  was  used  for 
humidifying  purposes.  Fresh  and  pure  water  was  being  used  in  place  of 
the  polluted  river  water  in  use  on  the  previous  visit.    Modem  humidifiers  were 
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installed.  A  record  of  the  readings  of  the  hygrometers  and  thermometers 
in  the  various  work  rooms  was  not  kept,  regulation  of  the  degree  of  moisture 
being  carried  on  in  a  haphazard  manner. 

(a)  Washing  Facilities.  —  In  3  mills  good  washing  facilities  were  pro- 
vided; in  3  no  proper  washing  facilities  were  provided.  In  no  mills  were 
proper  facilities  provided  for  the  care  of  outer  garments  of  employees.  The 
side  walls  were  made  use  of  for  this  purpose. 

Straw  Hat  Factory.  —  This  was  a  modem  two-story  and  basement  wooden 
building,  well  lighted  and  well  ventilated,  in  which  every  consideration  was 
shown  for  the  comfort  and  health  of  the  employees. 

(a)  Sizing  and  Drying  Booms.  —  The  nature  of  work  performed  in  these 
departments  necessitates  a  temperature  of  about  100°  to  115®  F.  for  the 
easy  running  of  the  size  and  the  drying  of  the  hats  after  being  sized.  Two 
men  are  exposed  to  these  excessive  temperatures  continuously.  They  say 
they  enjoy  good  health  and  do  not  mind  the  heat.  The  men  looked  well  and 
were  apparently  healthy.  Good  washing  facilities  were  provided,  and  pro- 
vision was  also  made  for  the  care  of  outer  garments  of  employees. 

Celtuloid  Goods  Establishments.  —  The  buildings  of  the  2  factories  exam- 
ined were  good,  well  ventilated  and  well  lighted. 

(a)  Dipping.  —  In  both  establishments  dipping  in  acetic  acid  was  carried 
on  for  the  purpose  of  putting  a  gloss  upon  the  goods  manufactured.  This  was 
done  under  large  hoods,  in  one  connected  with  suction  pipes  and  blowers,  in 
the  other  not  so  connected.  In  the  latter  the  odor  of  acetic  acid  was  strong 
in  all  of  the  workrooms,  but  in  the  dipping  room  itself  the  odor  was  so  strong 
as  to  be  decidedly  irritating  to  the  eyes  and  mucous  membrane  of  the  respi- 
ratory tract.  Three  young  men  were  directly  exposed  to  the  fumes,  and  7 
girls  indirectly  exposed  in  an  adjoining  room. 

(h)  Washing  Facilities.  —  In  1  establishment,  except  in  the  wet  rub  room, 
washing  facilities  were  absent.  No  proper  provision  was  made  in  either  estab- 
lishment for  the  care  of  employees'  outer  garments. 

Machine  Shops.  —  Of  the  7  machine  shops  examined  in  Fitchburg,  Gard- 
ner, Barre  and  Winchendon  all  were  found  to  be  well  lighted  and  well  venti- 
lated, work  being  done  in  good  buildings.  One  showed  lack  of  general  order, 
neatness  and  cleanliness,  and  the  basement  of  this  same  establishment  was 
found  to  be  poorly  lighted.  Toilet  and  washing  facilities  in  all  were  good, 
but  in  only  1  were  lockers  provided  for  the  workmen's  outer  garments.  Re- 
moval of  dust  from  grinding  wheels  was  generally  found  to  be  good. 

Woodworking  Establishments.  —  Of  the  9  establishments  examined  in 
Ashby,  Athol  and  Winchendon,  5  were  old  buildings,  low  studded,  but  fairly 
well  lighted  and  ventilated.  The  new  buildings  were  all  well  lighted  and 
ventilated. 

(a)  Removal  of  Dust.  —  The  mechanical  means  provided  for  the  removal  of 
dust  were,  in  general,  efiQcient  Since  the  previous  visit  two  of  the  establish- 
ments installed  exhaust  systems  for  the  removal  of  dust.  In  a  tub  and  pail 
factory,  hoppers,  suction  pipes  and  blower  were  in  process  of  installation 
for  the  removal  of  dust  from  the  turning  and  sanding  machines. 
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(h)  Washing  Facilities  and  Drinking  Water.  —  In  none  of  the  establish- 
ments examined  were  washing  facilities  found.  Drinking  water  was  in  gen- 
eral not  provided  within  easy  access  of  workmen.  Usually  there  was  one 
faucet  in  some  distant  room  or  in  the  basement,  in  consequence  of  which  the 
open  bucket  or  jug  was  resorted  to.  No  provision  for  the  care  of  employees* 
outer  clothing  was  noted  in  any  of  the  shops  examined.  In  some  instances 
the  men  made  closets  for  their  own  individual  clothes;  in  others,  the  clothes 
were  tucked  away  in  a  comer  of  the  workroom. 

Shoddy  Mills,  —  Two  shoddy  mills  were  examined  in  Athol  and  Hub- 
bardston.  Both  were  well  lighted,  well  ventilated  and  kept  clean.  Rags  come 
already  sorted  in  baled  form  to  both  mills.  These  are  taken  from  bales  and 
placed  directly  into  picker  machines,  which  tear  and  pick  them  into  fine 
woolen  fibers.  From  the  machines  the  wool  is  blown  into  bins.  The  wool  is 
then  dyed,  and  dried  on  racks  over  steam  pipes,  which  in  1  establishment  are 
located  in  the  dye  house,  in  the  other  in  a  separate  building.  In  1  estab- 
lishment, engaged  in  the  manufacture  of  bedding,  the  rags  are  first  subjected 
for  about  twelve  hours  to  formaldehyde  fumes  for  the  purpose  of  disinfection. 

(a)  Washing  Facilities.  —  In  both  mills  washing  facilities  were  poor,  and 
no  provision  was  made  for  the  care  of  employees'  outer  clothing. 

Tannery.  —  One  tannery  was  examined  in  Winchendon.  It  was  well  ar- 
ranged, well  lighted  and  well  ventilated.  The  old-fashioned  method  of  tanning 
with  tanbark  was  in  operation. 

Health  of  Minors  in  Factories. 
Total  number  of  minors  seen  and  questioned,  134. 


Age. 

U 

15 

M 

17 

It 

19 

20 

TotaL 

Hale, 

Female.           

11 

4 

10 
8 

24 

17 

19 
11 

6 
10 

6 
5 

2 

2 

V 
57 

Total 

15 

18 

41 

30 

16 

10 

4 

134 

Total  number  of  minors  found  to  be  in  ill  health,  5. 


Agk. 

1 

• 

14 

16 

IC 

17 

18 

19 

29 

Total. 

Male 

Female, 

2 

1 

- 

1 

1 

- 

- 

- 

2 
3 

Total 

3    ' 

1 

- 

1 

1 

- 

- 

- 

5 

, 
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The  followinsr  conditions  of  ill  health  were  found :  — 


*o 


Axuemia, 3 

Granular  eyelids  and  conjunctivitis, 1 

Deafness  resulting  from  adenoids, 1 

One  of  the  minors  found  in  ill  health  was  employed  in  a  damp  basement  in 
a  woolen  mill,  and  another  was  employed  in  the  mule  spinning  room  of  a 
shoddy  mill. 

In  3  cases  parents  were  notified  of  the  ill  health  of  their  children,  and 
each  child  was  placed  under  the  care  of  a  physician.  In  1  instance  the  minor, 
who  had  no  parents,  had  previously  suffered  from  a  tubercular  hip  joint.  He 
looked  anffimic  and  somewhat  emaciated.  The  attention  of  the  employer  was 
called  to  his  condition,  and  the  minor  was  given  light,  outdoor  work. 

Tenement  Hygiene. 

Five  licenses  were  granted  to  make,  alter,  repair  and  finish  wearing  apparel 
intended  for  sale,  in  tenement  workrooms,  all  of  which  were  located  in  the 
town  of  Holden.  One  was  inspected  in  West  Boylston  and  1  in  Leominster, 
but  the  parties  had  discontinued  the  work  and  did  not  intend  to  take  it  up 
again.  The  licensee  in  each  case  was  engaged  upon  woolen  footwear  for  a 
mercantile  establishment  located  in  Worcester.  The  work  in  every  instance 
was  done  in  well-lighted,  well- ventilated  and  clean  homes. 

Schoolhouse  Hygiene. 

During  the  year  33  schoolhouses  were  inspected,  and  the  conditions  found 
were  reported  to  the  State  Board  of  Health. 

Six  of  the  schoolhouses  were  inadequately  ventilated  and  1  was  over- 
crowded. In  all  the  others  ventilation  was  satisfactory.  In  4  there  were 
mechanical  means  for  suppl3dng  fresh  air,  while  in  21  gravity  ventilating 
systems  were  in  use. 

Light  was  satisfactory  in  all  the  schools  and  exceptionally  good  in  a  few. 
In  2  schools  several  recitation  rooms  were  found  where  light  was  moderately 
poor. 

Proper  and  sufficient  water-closets  were  provided  in  all  the  schoolhouses, 
except  3.  In  1  building  the  acconmiodations  were  not  sufficient,  and  in  2 
buildings  the  existing  water-closets  were  unsanitary. 

In  2  schoolhouses  inspected  the  attention  of  the  local  authorities  was  called 
to  unclean  conditions  which  were  remedied. 

Matters  relating  to  Water  Supply  and  Sewerage, 

Analyses  of  water  from  two  weUs  were  made.  One  well  was  located  in 
Athol  and  was  used  by  6  families;  the  other  was  located  in  Baldwinsville  and 
was  used  in  a  hotel  by  upwards  of  one  hundred  people  daily  from  all  sec- 
tions of  the  country.  The  analyses  of  the  water  of  both  wells  showed  gross 
pollution.    Upon  the  suggestion  of  the  State  Inspector  of  Health  the  local 
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health  authority  of  Athol  condemned  the  well  located  in  that  town  and  re- 
quested the  owner  of  the  property  to  obtain  another  water  supply  as  soon 
as  possible. 

Slaughterhouse  Inspection. 

Fifty-four  slaughterhouses  were  examined  in  the  city  of  Fitchburg  and  fol- 
lowing towns :  Ashbumham,  Ashby,  Athol,  Barre,  Boylston,  Clinton,  Oakham, 
Princeton,    Dana,   Holden,    Gardner,   Hubbardston,    Lancaster,   Leominster, 
Lunenburg,  Rutland,  Sterling,  Templeton,  Westminster  and  Winchendon.    In 
the  towns  of  Holden,  Rutland  and  Winchendon  7  slaughterhouses  not  licensed 
were  found  to  exist,  in  3  of  which  evidence  of  slaughtering  appeared.    In 
the  towns  of  Berlin,  Bolton,  Hardwick,  New  Braintree,  Paxton,  Royalston, 
Phillipston,  Petersham  and  West  Boylston  no  slaughterhouses  were  found 
to  exist.    Of  the  54  slaughterhouses  examined,  41  were  licensed  and  13  were 
not  licensed.    Of  the  latter,  2  had  been  refused  a  license,  5  had  not  renewed 
their  license  and  6  had  not  at  any  time  made  application  for  such  license. 
Slaughtering  was  done  in  3  of  the  13  unlicensed  establishments.     None  of 
the  slaughterhouses  were  used  by  an  indefinite  number  of  unlicensed  batchers 
from  neighboring  towns.     In  1  instance  it  was  found  that  an  unlicensed 
butcher  was  having  his  stock  slaughtered,  he  assisting  in  the  work.    In  every 
instance  it  was  found  that  the  meat  inspector  was  rarely  present  at  the 
time  of  slaughter,  and  in  7  instances  it  was  found  that  on  being  sent  for  he^ 
called  upon  the  following  day.    In  2  instances  it  was  found  that  the  meat 
inspector  was  the  licensee  himself.    In  one  instance  it  was  found  that  meat 
not  inspected  in  one  town  was  removed  to  another  and  there  inspected.    In 
the  city  of  Fitchburg  and  the  following  towns,  Ashburnham,  Ashby,  Athol, 
Barre,  Boylston,  Clinton,  Dana,  Gardner,  Hubbardston,  Lancaster,  Leomin- 
ster, Lunenburg,  Oakham,  Princeton,  Sterling  and  Winchendon,  there  is  one 
meat  mspector;  in  Templeton  and  Westminster  two  each,  and  in   Holden 
four. 

The  establishments  are  classified  as  follows :  — 

Those  which  merit  especial  commendation, 

Those  which  are  at  least  reasonably  satisfactory, 14 

Moderately  bad, 15 

Distinctly  bad, 25 

Total, .54 

Repeated  visits  were  made  to  many  of  the  establishments  for  the  purpKJse 
of  detecting  any  violation  of  the  meat  laws.  Two  beef  carcasses  were  con- 
demned by  the  State  Inspector  of  Health  by  reason  of  their  being  tuber- 
culous, also  three  foreparts  of  beef  carcasses  found  to  be  tainted  or  in  process 
of  decaj'  were  condemned,  and  all  were  sent  to  a  rendering  company.  Fre- 
quent conferences  were  held  with  the  local  health  authorities  of  the  various 
towns  for  the  purpose  of  bringing  to  their  attention  the  slaughtering  and 
meat  inspection  laws,  and  the  unsanitary  conditions  under  which  slaughter- 
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ing  was  carried  on.  In  every  instance  the  State  Inspector  of  Health  insisted 
upon  the  meat  inspector's  presence  at  the  time  of  slaughter.  Conditions 
under  which  slaughtering  is  done  in  Fitchburg,  Boylston,  Clinton,  Princeton, 
Holden,  Leominster,  Lunenburg,  Sterling,  Templeton  and  Winchendon  have 
been  improved.  New  slaughterhouses  have  been  constructed,  since  the  in- 
vestigation of  the  State  Inspector  of  Health,  in  Sterling,  Winchendon  and 
Fitchburg.  They  are  ideal  buildings  for  this  purpose,  having  good  light  and 
ventilation,  walls  and  floor  of  cement,  running  water,  and  well-arranged  re- 
frigerator rooms.  Two  persons  engaged  in  the  slaughtering  business  without 
a  license  in  the  towns  of  Holden  and  Winchendon  were  required  to  make  appli- 
cation for  such  license,  which  they  did,  and  in  each  case  a  license  was  granted. 

HEAiiTH  District  No.  13. 
Habvey  T.  Shores,  MJ).,  Northamptonf  State  Inspector  of  Health, 

This  district  includes  all  of  Franklin  County  and  all  of  Hampshire  County 
excepting  the  towns  of  Huntington,  Middlefield  and  Worthington. 

L 

t 

Diseases  Dangerous  to  the  Public  Health, 

During  the  fall  and  early  winter  an  outbreak  of  poliomyelitis  occurred  in 
the  district.  There  were  51  cases  in  all,  most  of  them  being  in  Franklin 
County.  AH  of  these  eases  were  visited,  some  of  them  several  times,  and  a 
detailed  report  of  the  investigation  was  submitted  to  the  office  of  the  State 
Board  of  Health. 

Consultations  toith  Local  Boards  of  Health, 

Problems  continually  present  themselves  in  the  45  towns  in  the  district,  re- 
lating to  contagious  diseases,  quarantine,  disinfection  of  premises  and  local 
nuisances,  with  which  the  local  boards  of  health  are  unable  to  deal.  In  38  of 
the  towns  the  boards  of  health  are  made  up  of  the  selectmen  and  the  overseers 
of  the  poor,  who  possess  little  knowledge  of  health  matters. 

During  the  year  consultations  were  held  with  the  boards  of  health  of  all 
the  towns,  with  the  exception  of  1.  With  many  of  the  boards  of  health  the 
consultations  were  frequent.  Statistics  and  data  were  gathered  relative  to 
the  organization  and  methods  in  use  by  the  health  boards  in  the  district 
Only  6  towns  have  special  appropriations  for  health  work;  in  the  remaining 
39  the  small  expense  incurred  is  taken  from  the  contingent  fund.  Five  boards 
have  paid  agents  and  13  have  physicians  connected  with  them.  In  31  towns 
the  boards  of  health  keep  physicians  supplied  with  postal  cards  for  the  noti- 
fication of  infectious  diseases.  Only  in  13  towns  are  release  cultures  for  diph- 
theria required.  In  10  towns  no  certificate  of  a  physician  is  required  before 
children  can  return  to  school  after  a  contagious  disease. 

The  methods  of  fumigating  premises  occupied  by  persons  ill  with  conta- 
gious diseases  are  inefficient  and  lack  uniformity.  In  14  towns  the  fumigation 
is  done  by  the  boards  of  health;  in  22,  by  the  attending  physician;  in  4,  by 
the  undertaker;  in  3,  by  the  druggist,  and  in  4,  by  the  occupants  of  the  prem- 
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ises.  The  agent  used  was  either  formaldehyde  gas  or  sulphur.  In  7  towns 
the  boards  of  health  did  not  know  what  methods  were  employed.  Thirty-four 
of  the  boards  of  health  keep  no  records  of  their  proceedings  and  only  those 
of  2  towns  have  printed  regulations.  In  only  5  towns  is  there  a  town 
physician  and  in  only  3  is  there  a  hospital.  Less  than  one-half  of  the  towns 
require  vaccination.  Only  6  towns  have  milk  inspectors.  Nearly  all  the 
towns  have  medical  inspection  of  school  children  by  ph3rsicians  appointed 
by  the  school  committee. 

Factory  Hygiene, 

All  the  factories  in  the  district  were  visited  once  and  some  twice.  In 
general,  conditions  were  found  satisfactory.  There  seemed  to  be  a  general 
interest  on  the  part  of  the  management  in  the  welfare  of  their  employees. 
The  superintendents  know  the  operatives  welL  They  are  familiar  with 
their  home  conditions  and  with  their  home  life.  They  thus  become  inter- 
ested in  the  operatives,  and  show  a  readiness  to  improve  those  conditions 
which  are  apt  to  be  detrimental  to  their  health.  In  all,  18  factories  were  in- 
spected ;  3  of  these  were  first  inspections  and  15  were  second  inspections.  In 
several  instances  objectionable  conditions  were  noted.  In  some  of  the  weav- 
ing rooms,  where  elastic  webbing  is  made,  the  loon!is  were  found  too  dose 
and  crowded.  In  a  basket  factory  visited  considerable  wood  dust  was  noted, 
but  the  machines  producing  the  dust  were  far  apart  and  scattered  over  a 
large  plant.  In  the  hat  factories  visited  some  of  the  operatives  were  found 
exposed  to  intense  heat  from  the  process.  This  condition  was  somewhat 
improved  by  exhaust  blowers,  but  is  not  yet  entirely  satisfactory. 

Health  of  Minors  in  Factories. 

Of  the  807  minors  seen  and  questioned  only  4  were  found  in  ill  health,  — 
2  males  and  2  females.  In  several  establishments  the  minors  were  exposed 
to  unfavorable  conditions.  In  cutlery  works  minors  are  doing  machine  grind- 
ing, which  is  to  some  extent  a  wet  process  necessitating  having  the  hands 
in  water  nearly  all  day. 

In  the  wet  stretching  of  silk  in  the  silk  mills  there  is  much  spattering  of 
water,  which  keeps  the  clothes  of  the  minors  engaged  in  the  process  more  or 
less  wet  from  their  hips  down. 

Total  number  of  minors  seen  and  questioned,  807. 


14 

15 

AOB. 

16 

17 

IB 

» 

20 

Total. 

Male 

Female, 

24 
29 

36 

47 

57 
66 

76 
72 

71 
65 

53 
58 

66 
87 

383 
424 

Total 

53 

83 

123 

148 

136 

111 

153 

807 

Total  number  of  minors  found  in  ill  health,  4. 


No.  34.] 


STATE  INSPECTORS  OF  HEALTH. 


857 


AGS. 

U 

15 

16 

17 

18 

19 

1 
20 

Total. 

Male 

Female. 

1 

- 

- 

- 

1 

1 
1 

2 
2 

Total, 

1 

- 

- 

- 

1 

- 

2 

4 

Number  of  physical  examinations  made,  17. 


Tubercular  family  history, 
Appearance  of  minor, 


7 
10 

17 


The  parents  of  1  minor  were  notified  of  the  minor's  condition  of  ill  health. 

Schoolhouse  Hygiene, 

During  the  spring  20  schoolhouses  were  inspected,  most  of  them  located 
in  Northampton  and  Williamsburg.  This  investigation  was  of  short  duration, 
as  schools  closed  shortly  after  the  investigation  began.  In  many  of  the 
schoolhouses  the  ventilation  was  found  to  be  entirely  inadequate,  and  many 
of  the  water-closets  were  in  bad  sanitary  condition. 

Heai/th  District  No.  14. 

Hebbert  C.  Emkbson,  M.D.,  Springfield,  State  Inspector  of  HecHth  (succeeded  by 
James  V.  W.  Boyd,  M.D.,  Springfield,  Sept.  8,  1909). 

This  district  includes  all  of  Hampden  County,  and,  in  addition,  the  towns 
of  Huntington,  Middlefield  and  Worthington. 


Diseases  Dangerous  to  the  Public  Health, 

There  were  no  epidemics  of  diseases  dangerous  to  the  public  health,  with 
the  exception  of  an  outbreak  of  scarlet  fever  in  a  neighborhood  involving 
adjacent  portions  of  Springfield,  Wilbraham  and  Ludlow.  Investigation  of 
this  outbreak  seemed  to  indicate  that  the  disease  had  been  spread  by  light, 
uirecognized  eases  and  possibly  by  milk.  In  one  instance  a  well  child  was 
found  to  be  desquamating  profusely  in  a  family  from  which  a  case  of  scarlet 
fever  had  been  removed  to  the  hospital.  There  were  a  number  of  boarders 
at  this  house,  and  at  the  time  in  question  three  large  milk  cans  were  standing 
on  the  piazza  on  which  this  child  was  playing. 

An  investigation  of  88  cases  of  infantile  paralysis  occurring  in  the  western 
part  of  the  State  in  1908  was  made,  and  the  results  of  the  investigation  were 
submitted  to  the  State  Board  of  Health. 
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Consultations  with  Local  Boards  of  Health, 

Sixteen  consultations  were  held  with  representatives  of  the  boards  of 
health  of  10  cities  and  towns  relative  to  the  health  of  towns,  the  occiirrenoe 
of  diseases  dangerous  to  the  public  health,  the  methods  of  boards  of  health 
in  guarding  the  public  health  against  tuberculosis  and  other  infectious  dis- 
eases, and  the  statute  requirements  for  first-aid  appliances  and  sputum  re- 
ceptacles in  factories  and  workshops. 

Factory  Hygiene, 

One  hundred  and  twenty-eight  visits  were  made  to  industrial  establish- 
ments. Forty-five  of  these  were  visited  for  the  first  time.  In  6,  no  viola- 
tions of  the  law  were  found;  in  39,  orders  were  issued  requesting  compUanoe 
with  the  law.  Thirty-five  of  the  orders  were  complied  with.  In  the  83 
factories  reinspected  violations  of  the  law  were  found  in  5,  and  written 
orders  were  issued  requesting  changes.  The  total  number  of  orders  issued 
were  78,  as  follows :  — 

To  provide  sputum  receptacles, 41 

To  provide  pure  drinking  water, 6 

To  provide  first-aid  outfit, 1 

To  provide  proper  closets, 15 

To  improve  removal  of  dust, 6 

To  improve  ventilation, 4 

To  provide  toilet  facilities  for  foundries, 2 

To  prevent  spitting, 2 

To  improve  cleanliness, 1 

The  total  number  of  orders  complied  with  were  57,  as  follows :  — 

Sputum  receptacles  provided, 33 

Pure  drinking  water  provided, 5 

First-aid  outfit  provided, 1 

Proper  closets  provided, 12 

Improved  removal  of  dust, 2 

Improved  ventilation, 1 

Improved  toilet  facilities  for  foundries, 1 

Spitting  prevented, 2 

The  following  orders,  previously  issued  to  the  83  establishments  which  were 
reinspected,  were  complied  with  as  follows:  — 

Sputum  receptacles  provided, 63 

Pure  drinking  water  provided, 6 

Proper  closets  provided, 23 

Improved  removal  of  dust, 3 

First-aid  outfit  provided, 3 

Improved  ventilation, 2 

Closets  for  foundry  provided,    . .        .  2 

Spitting  prevented, 2 
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In  general,  the  reinspection  showed  a  marked  improvement  over  the  con- 
ditions first  seen.  Whitewash  had  heen  used  very  extensively  in  many  fac- 
tories to  aid  the  cleanliness  and  light  of  the  rooms.  More  than  thirty  new 
water-closets  were  installed  as  the  result  of  orders  to  provide  proper  water- 
closets  in  13  factories,  in  some  of  which  the  toilet  facilities,  particularly  for 
men,  were  disgraceful. 

While  there  were  numerous  violations  of  the  statutes  in  the  factories  exam- 
ined, the  general  sanitary  condition  of  all  the  factories  was  good.  The  large 
silk  and  thread  mills  particularly  were  in  excellent  condition.  In  1  thread 
mill  the  ventilation  of  the  weave  rooms  was  excellent.  An  investigation 
showed  that  during  the  hot  weather  the  temperature  of  these  rooms  was  8° 
less  than  that  of  the  outside  air.  This  mill  was  further  provided  with  water- 
closets  near  the  center  of  the  weave  room,  which  were  of  the  most  modem 
type  and  ventilated  by  exhaust  fans.  The  dressing  room  of  one  of  the  thread 
mills  was  found  to  have  a  necessarily  high  temperature,  and  improvements 
were  already  under  consideration  for  attempting  to  remove  as  much  of  the 
hot  air  as  was  possible.  The  only  rubber  factory  inspected  was  found  to  be 
in  excellent  condition.  One  room  was  found  in  which  there  was  considerable 
dust  from  the  buffing  wheels,  which  were  not  provided  with  dust-removal 
appliances.  The  necessity  of  providing  such  appliances  was  urged  upon  the 
owners,  and  during  the  next  few  months  it  was  found  that  it  would  be  pos- 
sible to  do  away  with  these  buffing  wheels. 

Health  of  Minors  in  Factories. 

A  total  of  2,592  minors  were  inspected.  Questions  were  asked  as  to  their 
health,  length  of  time  they  had  been  at  work,  the  health  of  their  nearest  rela- 
tives, with  especial  reference  to  whether  any  of  the  minor's  family  had  had 
tuberculosis.  All  those  minors  with  a  family  history  of  tuberculosis  and 
those  that  did  not  appear  to  be  in  good  health  were  subjected  to  a  physical 
examination.  The  following  table  shows  the  sex  and  age  of  all  the  minors 
seen  and  questioned :  — 


AOB. 

14 

15 

1< 

17 

18 

19 

20 

Total. 

Mftle 

Female,     

79 
139 

154 
213 

153 
285 

130 
297 

121 
290 

140 
274 

97 
214 

880 
1,712 

Total, 

218 

367 

438 

433 

411 

414 

311 

2.592 

Eight  and  four-tenths  per  cent,  of  all  the  minors  were  fourteen  years  of 
age  and  56  per  cent,  were  found  to  be  under  eighteen  years  of  age.  Fifty- 
four  minors  gave  a  family  history  of  tuberculosis.  In  8  instances  a  member 
of  the  family  was  ill  at  the  time  with  this  disease. 

Of  the  210  minors  subjected  to  a  physical  examination  57  were  found  in 
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good  health  and  153  presented  some  abnormal  condition.  The  following  table 
shoirs  the  conditions  found  and  the  age  and  sex  of  each  minor  who  was  given 
a  ph3^ical  examination :  — 


^ 

Mals. 

Fbmaza.                  1 

• 

• 

AGB. 

AOK. 

14 

16 

16 

17 

18 

18 

20 

14 

15 

1 

18  ;  17 

1 
1 

18 

19 

20 

i2 

Poor     development     and     i 

weight. 
Poor  development  and  anem 

Anaemia,         .... 

Enlarged  tonsils  and  adenoid 

Poor  development,  under  iv 

and  ansmia. 
Under  weight, 

liarked  anemia,     . 

Anemia  and  under  weight,    , 

Granular  eyelids.    . 

Heart  disease  and  adenoids, 

Undersized,  chieken  breasted 

Poor  development,  under  w< 

deaf  in  right  ear. 
Malnutrition,  gland  in  neck 

stniction  oif  nostril. 

mder 
ia,    . 

B,        . 

eight 

» 

sight, 
.  ob- 

8 
8 
8 

1 
2 

1 
28 

10 

10 

3 

1 
24 

14 
6 
2 

2 

1 
1 

1 

5 
3 
3 

1 

4 
3 

1 

3 

1 

1 

4 
2 

1 

1 

1       " 

11 

1 
1 
1 

1 
3 
3 

1 

3 

1 
2 

1 

1 

1 
1 

2 
4 

1 

I 

1 

« 

42 

26 

1 

1 

1 

Totals, 

■ 

28 

12 

8 

4 

1 

7 

14 ;  8 

1 

7 

3 

8 

1 

153 

1 

It  was  found  to  be  impossible  in  ahnost  any  mill  to  give  the  minor  a 
thorough  and  careful  physical  examination,  on  account  of  the  inability  to 
find  a  room  which  was  free  from  noise.  The  physical  examination  made  con- 
sisted in  a  careful  inspection  of  the  patient,  including  an  inspection  of  the 
mouth  and  chest.  The  use  of  the  stethoscope  was  practically  prohibited  by 
the  noise  of  the  factory. 

The  total  number  of  minors  seen  and  examined  from  Nov.  1,  1907,  to  Sept. 
1,  1909,  was  6,767,  of  which  the  age  and  sex  is  shown  below :  — 


AOB. 

• 

14 

16 

18 

17 

18 

If 

18 

ToteL 

Male 

Female, 

185 
271 

847 
428 

407 
692 

487 
708 

476 

725 

515 
708 

357 
562 

2.773 
3.094 

Total 

456 

776 

900 

1.105 

1.200 

1,223 

019 

6,767 

Of  this  number,  6.7  per  cent,  were  fourteen  years  of  age  and  65  per  cent, 
were  under  eighteen  years  of  age.  Four  hundred  and  eighty-one  minors 
were  subjected  to  a  physical  examination,  either  because  of  their  personal 
appearance  or  a  tubercular  family  history,  and  276  were  found  to  present 
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some  abnormal  condition.  The  abnormal  conditions  found  were  almost  en- 
tirely malnutrition,  and  there  were  biit  10  instances  in  which  the  minor  was 
found  to  have  organic  disease.  Tuberculosis  in  a  minor  was  found  but  once, 
but  it  was  ascertained  that  2  other  minors  who  left  their  employment  after 
the  fixst  inspection  developed  tuberculosis. .  Of  the  total  number  of  minors 
showing  some  abnormal  condition  89  per  cent,  were  under  eighteen  years  of 
age  and  27  per  cent,  were  fourteen  years  of  age.  It  thus  appears  that  condi- 
tions of  ill  health  are  to  be  found  in  by  far  the  greater  proportion  among 
minors  under  eighteen  years  of  age,  at  the  time  of  life  when  injurious  influ- 
ences are  most  likely  to  affect  the  health  of  the  growing  youth.  It  was 
noted  that  abnormal  conditions  in  minors  fourteen  years  of  age  were  found 
to  be  nearly  double  the  number  in  males  as  in  females.  In  1  mill  certain 
rooms  were  found  in  which  small  boys  were  particularly  desired,  and  these 
were  hired  by  the  foreman  and  paid  by  him,  and  their  names  did  not  appear 
on  the  pay  roll  of  the  company.  The  work  was  not  hard,  but  the  room  was 
hot  and  moist,  conditions  tending  to  ill  health  in  persons  of  this  age.  The 
matter  was  brought  to  the  attention  of  the  officers  of  the  company,  who  prom- 
ised to  investigate  this  condition  at  once  and  take  steps  to  correct  any  abuses. 
The  conditions  in  which  the  minors  are  employed  in  most  factories  and 
workshops  may  be  divided  into  two  classes,  depending  on  the  age  of  the 
minor.  As  a  rule,  minors  from  eighteen  to  twenty  years  of  age  perform 
practically  the  work  of  adults,  and  are  treated  as  such.  The  other  class 
consists  of  minors  under  eighteen  years  of  age,  who  are  usually  employed  at 
light  work.  In  general,  the  sanitary  conditions  under  which  most  of  the 
younger  minors  are  employed  are  good.  The  rooms  are  usually  large,  well 
ventilated  and  lighted  and  are  kept  clean.  The  toilet  arrangements  for  the 
two  sexes  are  usually  well  separated  and  are  dufficient.  The  instances  are 
rare  in  which  the  younger  minors  have  been  employed  in  any  room  where 
the  sanitary  conditions  are  very  poor,  such  as  exposure  to  dust,  high  tempera- 
tures and  poor  Hght  and  ventilation.  No  instances  were  found  in  which  the 
work  of  the  younger  minors  appeared  to  be  manifestly  xmsuitable  for  them, 
excepting  one,  where  boys  were  employed  to  carry  material  into  a  room 
filled  with  strong  nitric  and  sulphuric  acid  fumes. 

Hygiene  of  Public  Buildings  and  SchooThouses. 

IamRow.  —  Inspection  of  3  schools  in  Ludlow  showed  that  2  of  them  were 
in  excellent  condition.    Investigation  of  the  high  school  in  Ludlow  showed 
that  the  schoolrooms  were  inadequately  ventilated,  and  orders  were  issued  for 
better  ventilating  provisions.     On  reinspection  it  was  found  that  a  contract 
bad  geen  given  for  a  new  high  school  building. 

Russell,  —  Inspection  of  a  schoolhouse  in  Russell  showed  that  the  toilet 
facilities,  consisting  of  an  earth  closet,  were  in  very  poor  sanitary  condition, 
and  it  was  stated  that  objectionable  odors  arise  from  this  earth  closet.  As 
the  result  of  a  written  order  issued  by  the  State  Inspector  of  Health  to  the 
school  committee  the  old  sanitaries  were  removed  and  new  satisfactory  earth 
closets  were  installed. 
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Inspection  of  the  Palmer  High  School,  in  which  proper  ventilating  pro- 
visions had  been  ordered,  showed  that  a  contract  had  been  let  for  an  addition 
to  and  the  remodelling  of  this  high  school  building. 

A  reinspection  of  a  public  building  in  Springfield,  in  which  better  venti- 
lating facilities  were  ordered,  showed  that  the  order  had  been  complied  with, 
and  the  ventilation  of  the  room  in  question  was  much  improved. 


Sept,  8,  1909,  to  Nov.  1,  1909. 

The  appointment  of  Dr.  James  V.  W.  Boyd  as  State  Inspector  of  Health  in 
place  of  Dr.  Emerson,  resigned,  was  confirmed  on  Sept.  8,  1909. 

The  work  during  these  two  months  consisted  mainly  in  an  inspection  of 
some  of  the  factories  which  were  considered  to  be  among  the  best  in  the 
district,  in  order  to  obtain  and  fix  a  standard  for  the  work.  Twenty-six 
establishments  were  inspected. 

In  2  textile  mills  163  minors  were  seen  and  questioned.  Of  25  physical 
examinations  made,  1  minor  was  found  to  have  tuberculosis  of  the  left 
hip  joint  and  of  the  lungs,  and  1  mitral  disease  of  the  heart;  1  boy  was 
deaf  and  dumb.  Other  conditions  found  were  an  follows:  chronic  conjunc- 
tivitis, adenoids  and  enlarged  tonsils  and  old  tubercular  scar  in  the  neck. 
One  minor  was  pale  and  habitually  breathed  through  the  mouth.  Two  others, 
who  were  pale,  were  below  the  average  in  height. 

Two  alleged  local  nuisances  were  investigated.  One  was  referred  for  action 
to  the  local  board  of  health. 

Health  District  No.  15. 
Lyman  A.  Jonbs,  M.D.,  North  Adams,  State  Inspector  of  Health. 

This  district  includes  all  of  Berkshire  County. 

Diseases  Dangerous  to  the  Public  Health. 

Efforts  begun  last  year  to  secure  a  fuller  report  of  cases  of  tuberculosis 
were  continued  during  the  year.  Nine  physicians  and  a  district  nurse  were 
interviewed  relative  to  this  matter,  which,  in  addition,  has  been  repeatedly 
the  subject  of  informal  conversation  with  physicians  and  others. 

An  examination  was  made  of  the  number  of  cases  of  tuberculosis  reported 
and  the  number  of  deaths  from  the  diseases  during  the  last  three  years  in 
three  of  the  largest  places  in  the  district,  —  Adams,  North  Adams  and  Pitts- 
field.  It  would  seem  from  the  records  that  in  Adams  and  Pittsfield  cases  are 
more  fully  reported,  while  in  North  Adams  the  cases  are  not  so  well  reported. 

Twelve  cases  of  tuberculosis  were  investigated  in  detail. 

During  the  year  anti-tuberculosis  societies  were  formed  in  Adams  and 
Great  Barrington,  and  a  movement  is  now  in  progress  in  North  Adams  for  the 
establishment  of  a  day  camp  under  the  auspices  of  the  Young  Men's  Chris- 
tian Association. 


No.  34.]  STATE  INSPECTORS  OF  HEALTH.  863 

With  the  exception  of  5  cases  of  typhoid  fever  in  Great  Barrington  and 
some  cases  in  Pittsfield  and  North  Adams,  the  district  was  practically  free 
from  this  disease^  save  for  an  occasional  isolated  case  here  and  there.  During 
September  and  October  Pittsfield  had  18  eases,  and  North  Adams,  during 
August,  September  and  October,  had  23  cases.  Many  of  these  were  investi- 
gated in  detail,  without  as  yet  disclosing  evidence  of  any  common  source  of 
infection. 

The  typhoid  carrier  case  mentioned  in  the  preceding  annual  report  was 
further  under  observation,  and  a  full  account  of  the  case  was  submitted  to 
the  State  Board  of  Health.    A  brief  summary  of  the  case  follows :  — 

Since  1902  there  has  been  a  somewhat  frequent  occurrence  of  typhoid  fever 
in  North  Adams.  Investigations  were  made  from  time  to  time  to  locate, 
if  possible,  any  common  source  of  infection.  Suspicion  was  directed  to  a 
dairy  owned  by  Mr.  L.  While  the  L.  dairy  never  produced  over  one-one  hun- 
dredth part  of  the  milk  consumed  in  North  Adams,  one-fifth  of  all  the  typhoid 
fever  cases  were  consumers  of  that  milk.  Frequent  investigations  of  the  L. 
dairy  did  not  disclose  any  source  of  infection.  Recent  visits,  however, 
brought  out  the  fact  that  Mr.  L.'s  daughter,  a  middle-aged  woman,  had  had 
typhoid  fever  in  New  York  State  over  fifteen  years  ago.  A  sister  had  gone 
from  her  home  here  to  care  for  this  daughter,  contracted  the  disease  and  died, 
while  this  daughter  recovered  and  soon  returned  to  her  father's  home  in 
Clarksburg,  brin^g  two  children  with  her.  Here  she  has  lived  since.  Dur- 
ing this  fifteen  years  she  has  had  five  children.  All  seven  children  are  well, 
and  none  of  them  ever  had  any  serious  illness.  The  mother  has  had  no  other 
illness  beyond  what  was  associated  with  child  bearing. 

This  information  led  to  the  taking  of  a  Widal  test,  which  was  positive. 
Specimens  of  the  urine  and  feces  were  examined  at  three  different  times. 
The  first  examination  resulted  in  the  finding  of  bacilli  which  closely  resem- 
bled the  paratyphoid  bacillus.  The  second  and  third  examinations  were 
negative. 

Since  May,  1908,  to  the  present  time  (October,  1909),  there  have  been  no 
cases  of  typhoid  fever  which  could  be  traced  to  this  source.  This  present 
season  the  production  of  milk  for  other  than  their  own  family  use  has  been 
discontinued. 

The  absence  of  cases  of  typhoid  fever  from  this  source  previous  to  1902 
is  explained  in  that  till  then  no  milk  was  produced  on  the  farm  except  for 
Uieir  own  family  use.  At  that  time,  additional  cows  were  purchased,  and 
the  milk  was  sold  to  Mr.  C,  who  sold  the  milk  in  North  Adams.  That  the 
cases  due  to  this  infection  were  irregular  in  their  appearance  and  number 
seems  easily  explainable  in  considering  the  probable  mode  of  infection  of  the 
milk.  As  a  rule,  Mr.  L.'s  daughter  has  had  nothing  to  do  with  the  milk,  ex- 
eept  that  the  milk  was  taken  into  the  kitchen  for  straining,  and  the  cans  were 
washed  there.  Occasionally  the  daughter  volunteered  to  assist  her  father  in 
the  handling  of  the  milk  or  utensils. 

During  the  fly  season  further  opportunity  for  infection  occurred,  in  that 
the  privy  was  not  far  away  from  the  house,  and  was  not  screened  from  the 
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flies,  while  the  cans  were  left  to  dry  near  the  house,  where  the  flies  found 
ready  access  to  them. 

In  these  two  ways  was  there  a  possibility  of  infecting  the  milk  produced 
in  this  dairy.  Since  May,  1908,  no  cases  of  typhoid  fever  which  could  be 
traced  to  this  source  have  occurred,  as  the  production  of  milk  for  other  than 
their  own  family  use  has  been  discontinued. 

Nearly  150  cases  of  scarlet  fever  have  been  reported  in  the  district.  The 
cases  were  reported  from  15  cities  and  towns,  and  occurred  quite  generally 
throughout  the  year. 

About  50  cases  of  diphtheria  from  8  cities  and  towns  were  reported  in  the 
district  during  the  year.  There  was  nowhere  any  special  outbreak  of  the 
disease.  During  the  year  Adams  and  Williamstown  made  regulations  requir- 
ing negative  cultures  to  release  diphtheria  cases  from  quarantine.  This  pre- 
caution is  now  in  force  in  all  the  large  towns  in  the  district. 

Measles  was  present  in  8  cities  and  towns.  In  the  late  winter  and  early 
spring  there  were  25  cases  in  Sheffield,  and  at  the  same  time  there  were  over 
450  cases  in  Great  Barrington.  A  special  investigation  of  this  epidemic 
afforded  the  following  explanation  of  its  origin:  — 

During  October,  1908,  there  were  6  cases  of  measles  reported  in  Housa- 
tonic,  in  the  north  part  of  Great  Barrington,  and  during  November  41  addi- 
tional cases  were  reported.  In  Great  Barrington  during  October  2  cases  were 
reported,  and  during  November  (19  and  23)  a  like  number  was  reported. 
There  were  no  further  cases  of  measles  until  January  9  of  this  year,  when 
9  cases  were  reported.  During  the  remainder  of  the  month  and  February 
many  cases  were  reported  daily,  the  maximum  being  attained  in  February, 
while  the  epidemic  quickly  died  out  in  March,  when  29  cases  were  reported. 

It  was  found  that  the  infection  was  spread  originally  by  a  child  from  out 
of  town,  who  attended  a  Christmas  festival  at  one  of  the  churches  just  as  he 
was  ill  or  about  to  become  ill  with  measles.  Further  cases  followed  promptly 
early  in  January.  The  extent  of  the  epidemic  was  in  part  due  to  the  fact  that 
there  had  been  no  general  outbreak  of  measles  in  Great  Barrington  for  about 
seven  or  eight  years. 

As  a  precautionary  measure  22  cases  of  varicella  were  investigated  in  North 
Adams,  in  company  with  the  local  health  officials,  at  a  time  when  smallpox 
was  present  in  nearby  towns  in  southern  Vermont.  At  the  same  time  letters 
were  written  to  29  physicians  asking  them  to  be  on  their  guard  against  the 
disease,  and  to  report  promptly  any  suspicious  cases. 

Fifty-two  cases  of  anterior  poliomyelitis  have  been  reported  in  the  district. 
Thirty-one  of  the  above  cases  were  investigated  in  detail,  and  a  report  of 
the  investigation  was  submitted  to  the  State  Board  of  Health. 

A  number  of  cases  of  sore  throat  occurring  among  the  employees  of  a  hotel 
were  investigated.  Several  cases  of  a  mild  disorder  of  the  bowels  were  in- 
vestigated in  a  small  mill  town.  Neither  of  the  outbreaks  proved  to  be  of 
any  special  significance. 
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Consultations  with  Local  Boards  of  Health. 

The  general  Banitary  condition  of  12  towns  in  the  district  has  been  ascer- 
tained through  conference  with  the  local  health  authorities.  No  summary  of 
this  work  will  be  attempted  until  such  information  has  been  secured  for  the 
whole  district. 

During  the  year  many  interviews  were  held  with  local  boards  of  health  or 
bidiyidual  members  of  the  same,  with  regard  to  health  matters. 

It  is  gratifying  to  find  that  a  greater  interest  in  health  subjects  was  evi- 
denced in  many  ways^  and  that  there  was  an  added  readiness  on  the  part  of 
physicians  to  take  part  in  matters  concerning  public  health. 

Locai  Nuisances, 

A  nuisance  relating  to  unsanitary  tenements  in  Sheffield  was  brought  to 
the  attention  of  the  local  health  authorities,  with  the  recommendation  that 
certain  features  be  corrected  at  once ;  and  the  opinion  was  expressed  that  the 
board  would  be  justified  in  condemning  the  buildings  in  question.  Up  to  the 
present  time  such  action  has  not  been  taken. 

A  portion  of  a  rendering  plant  previously  complained  of  was  reinspected. 
Improvements  were  noted  and  a  decided  effort  to  remedy  annoying  features 
was  evident. 

With  the  increased  interest  of  the  past  few  years  in  out-of-door  life  and 
sports,  camps  and  camp  communities  are  springing  up  and  rapidly  increasing 
in  number  and  size.  While  the  sanitary  surroundings  of  a  single  isolated 
camping  party  may  reasonably  be  left  to  the  individual,  it  is  another  matter 
entirely  when  many  such  camps  for  a  community,  or  when  large  numbers  of 
individuals  coming  and  going  frequently,  are  gathered  in  a  single  camp. 

Five  such  camps  or  communities  were  visited  during  the  season.  A  sur- 
prising lack  of  attention  to  sanitary  conditions  was  observed.  In  one  school- 
camp  the  closets,  located  within  30  or  40  feet  of  the  camp  kitchen,  were  so 
constructed  that  it  was  impossible  to  clean  them  or  to  prevent  the  free  access 
of  flies.  In  another  camp  very  similar  conditions  existed.  In  one  camp, 
frequented  by  many  people,  the  privy  drained  into  that  part  of  a  pond  used 
for  swinuning  purposes,  while  the  water  supply  was  taken  from  a  well  at  the 
roadside,  only  12  or  15  feet  away  from  a  barn  and  a  manure  pile. 

These  conditions  were  all  promptly  remedied,  and  in  several  instances  dry 
earth  closets  were  arranged. 

In  certain  districts  it  may  be  advisable  for  local  boards  of  health  to  adopt 
uniform  r^nlations  for  camp  sanitation. 

Factory  Hygiene. 

Fifty-five  visits  were  made  to  35  establishments,  in  20  of  which  the  minors 
were  interviewed  and  examined.  Seven  small  establishments  were  visited 
for  the  first  time. 

Changes  for  efficient  removal  of  dust  were  ordered  in  1  establishment, 
proper  water-closets  in  3  and  first-aid  outfits  in  2.    In  each  of  the  3  establish- 
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ments  where  orders  relative  to  proper  water-closets  were  issued  conditions 
were  improved. 

In  portions  of  1  large  cotton  plant  there  has  been  considerable  complaint 
from  time  to  time  regarding  the  condition  of  the  water-closets.  This  was 
investigated  and  discussed  with  the  owners.  In  some  portions  of  the  plant, 
entire  new  plumbing  has  been  installed.  With  regard  to  the  closets  in-  ques- 
tion,  changes  were  made  providing  for  more  adequate  outside  ventilation, 
instead  of  ventilating  into  the  workroom^  and  conditions  are  thereby  greatly 
improved. 

In  general,  the  owners  and  managers  of  industrial  establishments  have  dis- 
played an  increasing  willingness  to  listen  to  requests,  and  to  co-operate  in 
placing  their  establishments  in  the  best  possible  condition  to  conserve  the 
health  of  their  employees. 

Health  of  Minors  in  Factories. 

One  thousand  six  hundred  and  eleven  minors  were  interviewed  and  69 
minors  were  examined  in  20  nwnufacturing  establishments^  located  in  8 
towns. 

The  following  table  gives  the  details  concerning  the  minors  interviewed 
and  examined :  — 


AOB. 

14 

15 

15 

17 

18 

19 

» 

Total. 

Male 

Female, 

71 
56 

100 
97 

125 
143 

138 
186 

134 
146 

98 
117 

100 
121 

768 
843 

Total, 

126 

197 

868 

303 

279 

215 

221 

1.611 

Number  of  minors  in  ill  health  (girl  of  sixteen), 1 

Number  of  physical  examinationB  made, 69 

Tubercular  family  history, 60 

Previous  personal  history, 4 

Appearance  of  minor, 5 


With  one  exception  the  various  establishments  in  which  minors  were  em- 
ployed to  any  extent  were  in  good  or  excellent  condition.  In  nearly  all  in- 
stances the  buildings  were  of  brick,  of  modern  construction,  well  lighted, 
adequately  ventilated  and  kept  clean. 

The  water-closets,  in  general,  were  of  recent  type,  sufficient  in  number  and 
satisfactory.  In  several  places  they  were  worthy  of  especial  oommendatioii. 
In  1  plant  there  were  several  caretakers,  whose  sole  duty  was  to  keep  the 
toilet  rooms  in  proper  condition. 

In  1  woolen  mill,  where  19  minors  were  employed,  the  building  was  old, 
and,  notwithstanding  repairs  and  alterations,  was  far  from  satisfactory.  It 
is  probable  that  nothing  short  of  a  new  building  would  make  conditions  what 
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they  should  be.  This  mill  was  far  below  the  standard  of  2  other  mills  be- 
longing to  the  same  company,  where  eonditions  were  reasonably  satisfactory. 
Among  the  minors  employed  but  1  case  of  actual  illness  was  discovered. 
This  was  a  girl  of  sixteen,  with  pulmonary  tuberculosis,  employed  in  the 
rag  room  of  a  paper  milL  Her  parents  were  notified  and  likevdse  the  physi- 
dan  whom  she  had  been  consulting  for  a  ''cough."  The  matter  was  in- 
formally discussed  with  the  management  of  the  mill,  and  as  a  result  the  young 
woman  was  sent  to  the  State  Hospital  for  Tuberculosis  at  Rutland,  where 
she  was  recently  reported  to  have  made  excellent  progress  toward  recovery. 
From  another  mill  under  the  same  management  the  superintendent  of 
a  rag  room  was  sent  to  Rutland. 

At  different  times  attention  has  been  directed  to  minors  employed  in 
cotton  mills.    The  minors  in  question  were  undersized  and  under  weight. 

In  3  large  cotton  mills  889  minors  were  employed,  —  427  males  and  462 
females.  Three  hundred,  and  twenty-six  of  these  minors  — 148  males  and 
178  females  —  were  under  sixteen  years  of  age.  A  special  study  of  this 
latter  group  showed  that  100  of 'the  number  —  60  males  and  40  females  — 
were  undersized  and  under  weight. 

The  establishments  where  these  minors  were  employed  were  modem  mills, 
of  good  construction,  in  good  or  excellent  condition.  The  lighting  and 
ventilation  were  for  the  most  part  satisfactory.  The  largest  number  of 
minors  worked  in  the  spinning  rooms,  where  the  nature  of  the  work  per- 
mitted emplo3ring  younger  help;  the  others  worked  in  the  carding  and 
weaving  departments. 

Notwithstanding  the  fact  that  70  of  these  minors  worked  in  rooms  where 
the  processes  of  manufacture  produced  a  varying  amount  of  dust,  it  does  not 
seem  probable  that  the  nature  of  the  employment  is  an  important  factor  in 
their  lack  of  growth  and  development.  None  of  them  have  been  at  work 
much  over  two  years,  and  67  of  the  100  have  been  at  work  but  little  over  a 
year,  or  less.  Hence,  it  is  a  fair  inference  that  their  ph3rsical  condition 
depends  upon  circumstances  other  than  those  connected  with  their  work. 
Unquestionably  very  many  of  these  would  be  better  off  if  they  were  engaged 
in  outside  employment  or  were  attending  school,  where  they  might  develop 
more  fully  and  attain  an  added  degree  of  ruggedness.  In  the  absence  of 
ill  health  and  physical  unfitness,  however,  no  action  has  been  taken  with 
regard  to  this  class. 

In  1  large  cotton  mill  it  was  practically  impossible  to  make  any  satisfac- 
tory physical  examination  of  minors  because  of  the  noise  of  the  machinery. 

In  general,  the  health  of  minors  employed  in  this  district  was  found  to  be 
good. 

Schoolhouae  Hygiene, 

During  June,  8  schoolhouses  were  inspected  in  considerable  detail,  and  a 
full  report  of  each  inspection  was  submitted.  These  schools,  with  one  excep- 
tion, were  located  each  in  different  towns,  and  were  selected  for  inspection  as 
representing  buildings  of  different  t3rpes,  the  schoolhouse  of  the  city  and  of 
the  country,  old  and  new  buildings. 
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Two  of  these  buildings  were  of  wood,  6  of  brick.  One  building  was  heated 
hy  a  stove,  2  hy  hot  air,  1  by  direct  steam  radiation,  2  by  a  combination  of 
both. 

Ventilation  was  provided  by  means  of  the  windows  in  1  instance,  by  means 
of  a  fan  in  another,  by  gravity  alone  in  1  building,  and  by  gravity  vith 
heat  in  the  foul-air  shaft  to  secure  circulation  in  5  instances. 

Overcrowding  was  found  in  3  rooms. 

The  light  reached  the  pupils  from  the  left  side  in  8  rooms,  from  behind 
and  the  left  side  in  27,  from  behind  and  the  right  side  in  8,  from  behind 
and  both  sides  in  3,  and  from  the  right  and  left  sides  in  2  rooms. 

In  1  schoolhouse  the  privies  were  in  a  rather  x>oor  condition;  in  7,  the 
closets  were  modem  and  reasonably  satisfactory. 

One  school  building,  Williams  Academy,  was  found  entirely  unsuited  for 
school  purposes.  Owing  to  its  age  and  arrangement  satisfactory  improve- 
ments are  impossible.    A  new  building  is  urgently  needed. 

Matters  relating  to  Water  Supply  and  Sewerage, 

The  sources  of  water  supply  of  the  town  of  Cheshire  were  examined  late 
in  the  sununer.  The  opportunities  for  contamination  of  the  old  reservoir 
were  many,  and  even  the  newer  source  of  supply  on  Elitchen  Brook  was  ei- 
posed  to  pollution  from  stables  and  from  pigs  and  cows  high  on  the  mountain 
side,  whence  small  brooks  feed  into  the  main  brook.  The  matter  was  reported 
to  the  engineering  department  of  the  State  Board  of  Health  for  further 
action. 

Of  private  supplies,  one  in  the  town  of  New  Marlborough  was  investigated 
on  account  of  a  case  of  t3rphoid  fever.  The  others,  seven  in  number,  were 
sources  whence  a  hotel,  a  manufacturing  company  or  a  considerable  number 
of  people  desired  to  secure  water.  Five  of  these  supplies  were  found  to  be 
objectionable. 

For  several  years  there  has  been  regularly  a  shortage  of  water  in  North 
Adams  during  the  late  summer  or  fall,  so  that  the  use  of  the  water  has 
been  restricted  for  some  purposes,  even  though  the  artesian  wells  on  Ashland 
street,  the  use  of  which  has  been  repeatedly  condemned,  were  in  commission. 
At  the  suggestion  of  the  engineering  department,  30  officials,  citizens,  busi- 
ness men  and  others,  were  interviewed  and  the  urgent  need  of  an.  additional 
source  of  supply  presented  to  them.  As  yet  the  city  has  taken  no  action  in 
the  matter. 

In  continuation  of  the  work  begun  last  year,  37  officials  and  others  were 
interviewed  concerning  the  necessity  for  removing  the  city's  sewage  from 
the  Hoosick  River.  In  May  the  city  council  of  North  Adams  appropriated 
the  sum  of  $500,  to  be  used  in  a  study  of  the  problem  and  to  secure  the 
needful  preliminary  information. 

Sources  of  Ice  Supply  examined,  —  In  one  instance  ice  was  taken  from  a 
pasture  flooded  during  the  winter  by  a  small  brook,  which  received  some 
domestic  drainage  directly  and  all  the  general  drainage  from  an  area  oeeu- 
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pied  by  8  or  9  faimhouses  and  accompanying  buildings  along  its  banks. 
The  use  of  this  source  of  supply  was  discontinued. 

In  another  instance  an  enterprising  farmer  had  located  a  large  number 
of  pigs  in  a  pen  through  which  ran  a  brook  supplying  in  part  a  small  reser- 
voir from  which  the  main  ice  supply  of  the  town  was  obtained.  The  location 
of  the  pigpen  was  changed. 

Slaughterhouse  Inspection, 

In  the  following  10  towns  there  are  no  slaughterhouses  and  no  licenses  to 
slaughter :  — 


Alford. 

Clarksburg. 

Florida. 

Hancock. 

Mt.  Washington. 


New  Ashford. 

Peru. 

Bichmond. 

Savoy. 

Tyringham. 


In  the  cities  and  towns  below  mentioned,  46  places  of  slaughter  were  vis- 
ited. Eighteen  of  the  places  were  in  separate  buildings,  while  26  were  in  a 
portion  of  the  bam  or  other  building. 


Adams. 

Beeket. 

Cheshire. 

Dalton. 

Egremont. 

Great  Harrington. 

Hinsdale. 

Lanesborough. 

Lee. 

Lenox. 

Monterey. 


New  Marlborough. 

North  Adams. 

Otis. 

Pittsfield. 

Sandisfield. 

Sheffield. 

Stockbridge. 

Washington. 

West  Stockbridge. 

WilUamstown. 

Windsor. 


Thirty-five  places  in  the  cities  of  North  Adams  and  Pittsfield,  and  the 
towns  of  AdamSy  Cheshire,  Egremont,  Great  Harrington,  Lee,  Lenox,  Mon- 
terey, New  Marlborough,  Otis,  Sandisfield,  Sheffield,  Stockbridge,  West 
Stockbridge  and  Williamstown,  are  licensed. 

Eleven  places  in  the  towns  of  Dalton,  Hinsdale,  Lanesborough,  Lee,  Wash- 
ington, West  Stockbridge  and  Windsor,  and  in  the  city  of  Pittsfield,  are  not 
licensed. 

Ch'anted  that  slaughtering  should  be  carried  on  in  a  manner  as  little  offen- 
sive as  possible,  in  a  suitable  place,  properly  cared  for,  it  is  at  least  desirable 
that  a  place  of  slaughter  should  have  a  fioor,  and  preferably  walls  as  well, 
of  non-absorbent  material;  that  there  should  be  an  abundant  supply  of 
water  immediately  at  hand;  that  there  should  be  drainage  and  satisfactory 
disposal  of  offal ;  and  that  the  place  should  be  kept  clean. 

On  this  basis  there  is  not  a  single  excellent  place  of  slaughter  in  the  dis- 
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trict.  Some  10  or  12  places  are  reasonably  satisfactory,  while  the  remainder 
are  either  moderately  or  distinctly  bad.  Three  or  four  of  these  are  simply 
intolerable. 

An  explanation  of  this  is  found  in  the  fact  that  frequently  the  licenses  are 
issued  as  a  matter  of  form,  simply  to  conform  with  the  law.  No  effort  is 
made  in  advance  to  ascertain  whether  the  place  is  in  any  way  suitable  for 
the  purpose,  or  whether  it  is  properly  kept.  K  previous  inspection  is  made, 
the  lines  are  not  sharply  drawn. 

An  estimate  as  to  the  amount  of  slaughtering  in  the  cities  and  towns  of  the 
district  was  submitted  on  Dec.  4,  1909.  This  estimate,  based  on  information 
obtained  at  the  time  of  visiting  the  slaughterhouses,  and  computed  from  the 
number  of  animals  said  to  be  dressed  weekly,  indicates  that  over  10,000  ani- 
mals, chiefly  sheep,  calves  and  swine,  are  slaughtered  annually. 

The  inspection  and  stamping  of  carcasses  at  the  time  of  slaughter  are 
decidedly  lax.  The  inspection  of  beef  carcasses  at  the  time  of  slaughter 
appears  to  be  quite  general,  but  as  a  rule  this  does  not  extend  to  the  smaller 
animals,  when  other  slaughtering  is  not  in  progress,  and  is  practically  never 
carried  out  when  such  slaughtering  is  done  on  the  farms  where  the  animals 
are  raised. 

In  some  instances  carcasses  of  veal  are  brought  to  market  and  there 
stamped  by  the  inspector  before  being  offered  for  sale,  and  in  many  other 
instances  are  not  inspected  and  not  stamped.  This  is  the  result  of  ignorance, 
indifference  or  misinterpretation  of  the  law  on  the  part  of  those  concerned. 

In  the  larger  places  the  inspectors  are  usually  graduates  in  veterinary 
medicine,  who  carry  on  the  practice  of  their  profession,  and  who  take  the 
inspection  work  as  a  side  issue.  In  the  smaller  towns  the  inspector  is  usually 
a  farmer,  or  some  tradesman  or  workman  without  special  qualification  for 
the  work.  The  pay  is  usually  small,  ranging  from  $10  to  $20  annually,  to 
$35  to  $50  per  month  in  two  or  three  instances. 

In  a  considerable  portion  of  the  district,  especially  in  the  southern  part, 
inspection  is  carried  on  under  a  good  deal  of  difficulty.  Lai^  areas  are  en- 
tirely shut  away  from  means  of  communication  except  by  team,  over  roads 
that  are  hilly  and  often  heavy  to  travel.  The  population  is  small  and  scat- 
tered. The  slaughterhouse  is  several  miles  distant  from  the  inspector. 
Hence,  it  is  very  easy  for  one  so  disposed  to  butcher  and  sell  the  carcass, 
with  no  one  the  wiser. 

This  is  especially  true  in  some  towns  bordering  on  adjoining  States,  where 
it  is  said  cattle  are  frequently  brought  from  without  the  State,  butchered, 
and  the  carcasses  sold,  also  without  the  State,  inspection  being  dispensed  with. 

Considerable  meat  is  sold  by  peddlers  from  out  of  the  State.  Some  towns, 
such  as  Hancock  and  Mt.  Washington,  are  almost  wholly  dependent  upon 
such  sources  of  supply,  while  others,  like  Williamstown  and  New  Marl- 
borough, receive  a  portion  of  .their  supply  in  such  manner.  Meat  siipplied 
in  this  way  has  undergone  no  inspection. 

The  conditions  found  in  this  district  would  seem  to  warrant  the  conclusion 
that  there  will  be  no  satisf actor}'  slaughtering  and  inspection  until  a  central 
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slaugliterhouse  is  established  by  each  town  or  by  several  towns  jointly,  where 
all  slaughtering  must  be  done,  whether  done  by  dealers,  farmers  or  individ- 
uals. In  no  other  way  can  the  smaller  towns  hope  to  secure  qualified  inspec- 
tors and  thorough  inspection. 

No  diseased  carcasses  were  found,  nor  have  any  l^al  proceedings  been 
undertaken. 

In  three  instances  improvements  were  made  in  slaughterhouses. 
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THE  SUPERVISION  OF  THE  COLLECTION,  TRANSPORTATION 
AND  DISPOSAL  OF  GARBAGE  IN  THE  CITIES 
AND  TOWNS  OF  MASSACHUSEHS. 


A  study  of  the  collection^  transportation  and  disposal  of  garbage  in 
the  cities  and  towns  in  the  Commonwealth  led  to  the  following  classifi- 
cation of  procedures.  By  garbage  is  meant  the  refuse  animal  and  vege- 
table matter  from  the  kitchen. 

Class  A  includes  no  cities.  This  class  comprises  247  towns  whicli 
neither  issue  licenses  nor  require  permits  for  the  collection  or  transpor- 
tation of  garbage.  N'o  city  or  town  in  this  class  collects  or  regulates 
the  disposal  of  garbage.  It  is  customary  for  the  householder  to  dispoae 
of  his  garbage  by  one  of  the  following  ways:  (a)  burning;  (6)  burying; 
(c)  placing  on  a  dump;  (d)  feeding  to  swine;  (e)  giving  to  a  private 
collector,  who  usually  feeds  to  swine  or  fowl.  The  board  of  health  inter- 
feres only  when  a  nuisance  is  created  by  a  householder  or  a  private 
collector. 

It  will  be  noted  that  many  of  the  towns  in  this  class  are  situated  in 
the  middle  and  western  portions  of  the  State.  In  Hopedale  and  Ludlow, 
where  there  is  no  municipal  collection  or  control  of  garbage,  the  larger 
part  is  collected  by  manufacturing  concerns  which  provide  homes  for 
many  of  the  residents  of  the  towns, 

A  list  of  the  towns  in  this  class  is  given  in  Table  A. 


[The  towns  in  this  table  exercise 

Abington. 

Acton. 

Acushnet. 

Agawam. 

Alford. 

Amherst. 

Andover. 

Ashbumham. 

Ashby. 

Asbfield. 

Ashland. 

Auburn. 


Table  A. 

no  supervision  over  gi^rbage,  they 
transportation  and  disposal.] 

Avon. 

Ayer. 

Barnstable. 

Barre. 

Becket. 

Bedford. 

Belchertown. 

Bellingham. 

Berkley. 

Berlin. 

Bemardston. 

Billerica. 


neither  collect  it  nor  regulate  its 

Blackstone. 

Blandford. 

Bolton. 

Bourne. 

Boxborougfa. 

Boxford. 

Boylston. 

Brewster. 

Brimfield. 

Brookfield. 

Buckland. 

Burlington. 
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Table  A — dmtinued. 

Canton. 

Granville. 

Merrimac. 

Carlisle. 

Greenwich. 

Methuen. 

Carver. 

Groton. 

Middlefield. 

Charlemont. 

Groveland. 

Middleton. 

Charlton. 

Hadley. 

Millbury. 

Chatham. 

Halifax. 

Millis. 

Chelmsford. 

Hamilton. 

Monroe. 

Cheshire. 

Hampden. 

Monson. 

Chester. 

Hancock. 

Monterey. 

Chesterfield. 

Hanover. 

Montgomery. 

Chibnark. 

Hanson. 

Mt.  Washington. 

Clarksburg. 

Hardwick. 

Needham. 

Cohasset. 

Harvard. 

New  Ashford. 

Colrain. 

Harwich. 

New  Braintree. 

Conway. 

Hatfield. 

New  Marlborough 

Cummington. 

Hawley. 

New  SalenL 

Dalton. 

Heath. 

Newbury. 

Dana. 

Hinsdale. 

Norfolk. 

Dartmouth. 

Holbrook. 

North  Andover. 

Deerfield. 

Holden. 

North  Brookfield. 

Dennis. 

Holland. 

North  Reading. 

Dighton. 

Holliston. 

Northborough. 

Donglas. 

Hopedale. 

Northfield. 

Dover. 

Hopkinton. 

Norton. 

Draeut. 

Hubbardston. 

NorweD. 

Dunstable. 

Huntington. 

Oakham. 

East  Bridge-water. 

Kingston. 

Orleans. 

East  Longmeadow. 

Lakeville. 

Otis. 

Eastham. 

Lanesborough. 

Oxford. 

Easton. 

Lee. 

Paxton. 

Edgartown. 

Leicester. 

Pelham. 

Egremont. 

Lenox. 

Pembroke. 

Enfield. 

Leverett. 

Pepperell. 

Erving. 

Lexington. 

Peru. 

Essex. 

Leyden. 

Petersham. 

Florida. 

lincoln. 

Phillipston. 

Foxborough. 

Littleton. 

Plainfield. 

Freetown. 

Ludlow. 

Plain  viUe. 

Gay  Head. 

Lunenburg. 

Plymouth. 

Georgetown. 

Lynnfield. 

Plympton. 

Gill. 

Mansfield. 

Prescott. 

Goshen. 

Mashpee. 

Princeton. 

Gosnold. 

Medfield. 

Randolph. 

Grafton. 

Medway. 

Raynham. 

Granby. 

Mendon. 

Reading. 
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Rehoboth. 

Sterling. 

Wellfleet. 

Richmond. 

Stockbridge. 

Wendell 

Rochester. 

Stoughton. 

West  Boylston. 

Rockland.  ' 

Stow. 

West  Bridgewater< 

Rockport. 

Sturbridge. 

West  Brookfield. 

Rowe. 

Sudbury. 

West  Newbury. 

Rowley. 

Sunderland. 

West  Stockbridge. 

Royalston. 

Sutton. 

West  Tisbury. 

RusselL 

Templeton. 

Wefltford. 

Rutland. 

Tewksbury. 

Westhampton. 

Sandisfield. 

Tisbury. 

Westminster. 

Sandwich. 

Tolland. 

Westport. 

Savoy. 

Topsfield. 

Westwood. 

Seekonk. 

Townsend. 

Weymouth. 

Sharon. 

Truro. 

Whately. 

Sheffield. 

Tyngsborough. 

Whitman. 

Shelbume. 

Tyringham. 

Wilbraham. 

Sherbom. 

Upton. 

Williamsburg. 

Shirley. 

Uxbridge. 

Williamstown. 

Shrewsbury. 

Wales. 

Wilmington. 

Shutesbury. 

Walpole. 

Windsor. 

South  Hadley. 

Warren. 

Worthington. 

Southampton. 

Warwick. 

Wrentham. 

Southborough. 

Washington. 

Yarmouth. 

Southbridge. 

Wayland. 

Southwick. 

Webster. 

Class  B  includes  2  cities  and  29  towns  which  supervise,  to  a  certain 
extent,  the  transportation  of  garbage  by  regulations  or  permits,  or  both. 
Two  cities,  Gloucester  and  Marlborough,  and  19  towns  not  only  have 
regulations  but  also  require  and  issue  permits  for  the  transportation  of 
garbage.  Nine  towns  have  made  regulations  and  1  town  issues  permits 
for  the  transportation  of  garbage.  The  form  of  regulation  adopted  by 
the  various  towns  does  not  vary  greatly.  For  example,  Bridgewater 
requires  that  garbage  shall  "be  conveyed  in  a  covered,  water-tight  cart 
or  wagon.^*  Wenham  requires  that  "no  person  shall  bring  any  swill  or 
house  offal  within  the  limits  of  this  town  except  in  suitably  covered 
wagons.** 

In  2  cities  and  20  towns  which  issue  permits  for  the  transportation  of 
garbage  it  is  customary  to  give  the  permit  to  any  person  who  may  apply 
for  it,  provided  the  licensing  board  is  satisfied  that  the  applicant  will 
transport  the  garbage  properly.  Scituate,  however,  limits  the  number 
of  permits  to  three. 
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No  city  or  town  in  this  class  collects  or  regulates  the  disposal  of  gar- 
bage. In  the  town  of  Bridgewater  much  of  the  garbage  is  collected 
under  the  supervision  of  the  Village  Improvement  Society. 

A  list  of  the  cities  and  towns  in  this  class  is  given  in  Table  B. 


Tabus  B. 

[The  eStiM  and  towna  in  this  table  do  not  oolleot  garbage  but  they  do  emeiae  a  oertain  amount  of 
laperrlnon  over  the  wianner  in  which  it  ia  carried  through  the  streets,  either  by  regulations  or  by  issu- 
ing permits  or  by  both.] 


Regulations 
only. 


Permits  only. 


Regulations 
and  Permits. 


Attlaboiough, 

Bridgewater, 

Concord 

Danverst 

Fi^rhaven 

Falmouth, 

Fhtnklin 

Glovcsstsb,    ..... 
Qraat  Barrington,    .... 

Hudson, 

Ipswich, 

Lancaster 

Manehsster 

Marblehead, 

Mablbobouor 

Milted. 

North  Attleboiough, 
Northbridge,    ..... 

Pslmer, 

Ptebody 

FkovineeCown,  .... 

Seituate, 

k. 

If 

WaksSeld, 

Ware, 

Wateham, 

Wenham,  .        ..... 

Wnstncwwigh,    .        .        .        •        . 

rtOD,  .        •        .        •        . 

Total,  2  dtisi  and  29  towns. 


Yes. 


Yes. 


Yes. 

Yes. 
Yes. 

Yes. 


Yes. 

Yes. 
Yes. 


Yes. 


Yes. 

Yes. 
Yes. 
Yes. 

Yes. 
Yes. 

Yes. 
Yes. 
Yes. 
Yes. 
Yes. 
Yes. 

Yes. 


Yes. 

Yes. 
Yes. 
Yes. 
Yes. 
Yes. 

Yes. 


Yes. 
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Class  C  includes  cities  and  towns  which  collect^  and,  to  a  greater  or 
less  extent,  regulate  the  transportation  and  disposal  of  garbage.  Of  this 
class  31  cities  and  42  towns  collect  garbage  by  the  ciiy  or  town  officials 
or  by  contractors  employed  or  authorized  for  the  purpose.  In  1  city, 
Boston,  a  large  part  of  the  garbage  is  collected  by  the  sanitary  depart- 
ment and  the  rest  by  four  contractors.  In  13  other  cities  and  5  towns 
it  is  collected  by  the  municipal  department,  while  in  17  cities  and  37 
towns  it  is  collected  by  contractors. 

While  many  of  the  cities  and  towns  collect  all  the  garbage,  others,  e.g., 
Taunton  and  Woburn,  only  collect  in  the  central  or  thickly  settled  por- 
tions. Certain  towns  on  the  coast,  e.g.,  Hull,  Oak  Bluffs  and  Salisbury, 
collect  only  during  the  summer  months,  when  their  population  is  much 
increased  by  summer  residents. 

Five  cities  and  10  towns  have  regulations,  4  towns  issue  permits  and 
26  cities  and  23  towns  issue  both  regulations  and  permits,  while  5  towns 
neither  make  regulations  nor  issue  permits,  for  the  transportation  of 
garbage.  As  to  issuing  permits  for  the  transportation  of  garbage,  13 
cities  and  20  towns  issue  the  permit  either  to  the  contractor  or  to  the 
town's  collector,  while  8  cities  and  3  towns  issue  it  to  any  person  who 
satisfies  the  licensing  board  that  he  can  transport  the  garbage  properly. 
Information  on  this  point  is  lacking  from  5  cities  and  4  towns. 

As  to  the  collection  of  garbage  the  general  requirement  is  twice  a  week 
during  the  eight  coldest  months  and  three  times  a  week  during  the  re- 
maining four  months.  Such  extra  collections  from  hotels  and  boarding 
houses  are  made  as  are  deemed  necessary.  In  the  following  8  towns  an 
extra  assessment  is  made  for  the  collection  of  garbage : 


Mansfield. 
Duxbury. 
Easthampton. 
Hull. 


Marion. 
Mattapoisett. 
Montague. 
Nantucket. 


In  Marshfield  the  town  receives  the  money,  while  in  the  other  towns 
mentioned  the  contractor  is  authorized  to  charge  for  collections  and  to 
retain  the  fees.  In  Duxbury  the  rate  is  approved  by  the  board  of  health ; 
the  contractor  has  "  what  he  can  collect.*'  In  Hull  the  rate  of  50  cents 
per  week  per  family  is  approved  by  the  board  of  health.  In  Marion,  pro- 
vided no  resident  objects,  the  contractor  has  what  he  can  get.  In  Marsh- 
field  garbage  tickets  are  issued  at  $1  per  ticket  per  season,  the  town 
providing  free  tickets  to  hotels  or  large  boarding  houses.  In  Matta- 
poisett the  rate  fixed  by  the  town  authority  is  "not  to  exceed  60  cents 
per  week  for  private  families.'*    In  Montague  the  contractor  "does  as 
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he  pleases;  no  fixed  charge/'  and  in  Nantucket  the  board  of  health 
fixes  the  rates  at  '*  15  cents  per  day  for  private  families,  75  cents  per 
week  for  boarding  houses,  and  from  $15  to  $35  during  the  summer 
months  for  hotels.'*  Brookline,  although  making  free  collections,  allows 
its  contractor  to  charge  such  fees  as  he  deems  proper  for  visits  aside 
from  the  regular  collections. 

While  the  regulations  made  by  the  towns  and  cities  in  this  class 
relative  to  the  disposal  of  garbage  vary  in  accordance  with  the  form  of 
contract  under  which  the  garbage  is  collected,  a  few  typical  regulations 
are  given  below :  — 

Mattapoiaett. 

Form  1,  —  No  person  shall  transport  garbage  or  swill  through  the  streets 
of  the  town  of  Mattapoisett  without  a  license  from  the  board  of  health. 

Somerville. 

Form  2,  —  No  person  shall  remove  or  earry  in  or  through  any  street,  ave- 
nue, square,  court,  lane,  place  or  alley,  within  the  city,  any  house  offal,  or  any 
offensive  animal  or  vegetable  substance,  unless  employed  or  authorized  so  to 
do  by  the  board  of  health,  nor  in  any  manner  except  as  authorized  by  said 
board. 

Chicopee, 

Form  3.  —  No  person,  unless  expressly  licensed  therefor  by  the  board  of 
health,  shall  eolleet,  transport  or  convey  swill,  offal  or  any  decaying,  putre- 
fying or  offensive  animal  or  vegetable  substance  through  any  of  the  public 
streets  or  ways  of  the  city.  All  vessels  and  wagons  for  the  transportation  of 
the  above-named  substances  shall  be  made  and  kept  in  such  condition  as  shall 
prevent  the  escape  of  any  of  their  contents  or  the  odor  thereof ;  if  any  of  the 
contents  shall  be  spilled  or  fall  upon  any  street,  walk  or  premises,  it  shall 
be  the  duty  of  the  keeper  or  driver  to  replace  the  same  immediately  and  re- 
move all  traces  thereof. 

Cambridge. 

Form  4,  —  All  garbage  shall  be  placed  in  suitable  water-tight  vessels,  and 
shall  be  kept  in  some  convenient  place  to  be  taken  away  by  the  city  scav- 
engers, and  no  ashes  or  other  matter  shall  be  mingled  therewith. 

The  dty  scavengers  are  licensed  to  collect  in  covered  wagons  the  contents 
of  the  vessels  required  in  the  preceding  section.  They  shall  remove  all  the 
contents  of  such  vessels  not  less  than  twice  each  week,  and  from  June  1  to 
October  1  not  less  than  three  times  each  week. 

No  person  shall  remove,  or  carry  in  or  through  any  public  or  private  way 
or  place  within  the  city,  any  decaying  article  of  food,  or  any  stinking  or 
offensive  matter,  or  any  house  dirt,  garbage,  manure,  grease  or  bones,  or  any 
refuse  substances  from  any  of  the  dwelling  houses  or  stables  in  the  city, 
except  in  accordance  with  a  license  from  the  board  of  health. 

The  licenses  referred  to  in  the  preceding  section  shall  terminate  on  the  first 
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day  of  April  in  each  year.    They  shall  he  upon  the  following  conditions, 
viz.:  that 

(1)  All  vehicles  and  vessels  used  hy  the  licensee  in  such  business  shall  be 
so  constructed  and  maintained  as  to  prevent  the  escape  of  any  of  their  con> 
tents,  and  shall  be  kept  tightly  covered.  All  such  vehicles  and  vessels  shall 
be  at  all  times  subject  to  inspection  by  the  board  of  health  and  its  officers. 

(2)  Every  such  vehicle  shall  have  the  initials  of  the  owner,  and  number 
of  the  license,  in  letters  and  figures  two  inches  in  height  painted  on  the  outside 
of  each  side. 

(3)  When  the  holder  of  the  license  discontinues  the  business  for  which  it 
is  granted,  he  shall  return  his  license  to  this  office. 

(4)  This  license  is  revocable  by  the  board  of  health  at  any  time. 

The  form  used  by  the  city  of  Cambridge  shows  the  specific  conditions 
under  which  a  permit  is  issued.  In  many  cities  and  towns  these  specific 
conditions  are  printed  upon  the  permit  itself.  In  a  few  cities  and 
towns^  on  the  other  hand,  it  was  found  that  the  requirement  of  a  permit 
for  the  transportation  of  garbage  was  not  enforced. 


Terms  op  Contracts  for  the  Collection,  Transportation  and 

Disposal  of  Garbage. 

Following  are  the  principal  features  of  the  varying  forms  of  con- 
tracts for  the  collection,  transportation  and  removal  of  garbage.  It  will 
be  seen  that  in  a  few  towns  there  is  no  signed  contract,  but  merely  an 
authorization  to  one  person  to  collect  the  town's  swill. 

In  14  cities  and  26  towns  the  contractor  is  paid  by  the  city  or  town, 
and  is  allowed  the  collected  garbage  for  his  own  disposal.  In  1  city, 
Boston,  and  in  7  towns  the  contractor  is  paid  for  collecting  the  garbage, 
which  must  be  disposed  of  in  other  ways  than  for  his  personal  benefit. 
In  1  city  and  2  towns  the  contractor  pays  the  city  or  town  for  the  priv- 
ilege of  collecting  garbage,  which  he  may  sell  or  use  for  his  own  purposes. 
In  3  towns  exclusive  privilege  is  given  to  one  or  several  collectors,  who 
have  the  garbage  and  collect  fees  from  householders.  In  the  city  of 
Beverly  one  contractor  pays  for  the  privilege  of  collecting  garbage  from 
two  wards,  while  the  city  pays  a  second  contractor  to  collect  the  balance. 
In  each  case  the  garbage  is  sold  or  used  by  the  contractor. 

Of  the  cities  and  towns  which  have  contracts  for  the  collection  of  gar- 
bage, 5  cities  and  14  towns  permit  individual  householders  to  take  care 
of  their  own  garbage,  provided  it  is  properly  done,  while  9  cities  and  17 
towns  deny  householders  this  privilege.  Information  on  this  point  is 
lacking  from  3  cities  and  6  towns.  In  some  cities  the  privilege  of  re- 
moving garbage  is  limited  to  hotels  and  restaurants. 
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Following  is  a 
for  the  collection 

Adams, 


Athol,  . 


Belmont, 


Beverly, 


Boston, 


Braintree, 

Brookline, 

Chelsea, 

Chicopee, 

Clinton, 

Dedham, 


Duxbury, 

Easthampton, 
Everett, 

Fall  River,  . 


list  of  the  towns  and  cities  which  enter  into  contracts 
and  disposal  of  garbage :  — 

One  thousand  dollars  per  year  is  provided  for  paying  the 
contractor;  town  has  garbage,  feeds  it  to  swine  and 
sells  the  pork. 

Town  pays  one  man  $3  per  day,  two  days  per  week;  town 
has  swill. 

Town  pays  contractor  $500  per  year  to  collect  once  a 
week  in  winter,  twice  a  week  in  summer;  contractor  has 
the  garbage. 

One  contractor  pays  city  $100  per  year  to  collect  two 
wards  and  he  has  garbage.  City  pays  second  contractor 
$5,150  for  three  years  to  collect  balance;  contractor  has 
garbage. 

Sanitary  department  collects  much  and  turns  it  over  to 
reducing  company,  the  New  England  Sanitary  Product 
Company.  In  Brighton,  Dorchester,  East  Boston  and 
West  Rozbury  four  contractors  collect  the  garbage;  the 
Dorchester  contractor  delivers  it  to  aforesaid  rendering 
company,  but  the  three  others  feed  to  swine.  City  pays 
rendering  company  $52,400  per  year  for  receiving  the 
garbage;  it  pays  the  four  contractors,  combined,  ap- 
proximately $1,500  per  month  and  furnishes  them  with 
wagons,  but  contractors  provide  men  and  horses. 

Contractor  receives  $100  per  year  and  the  garbage. 

Contractor  receives  $6,250  per  year  and  the  garbage. 

Contractor  receives  $400  per  year  and  the  garbage. 

Contractor  receives  $250  per  year  and  the  garbage. 

Contractor  receives  $400  per  year  and  the  garbage;  bi- 
weekly coUections. 

Contractor  is  bonded;  bi-weekly  collections  eight  months, 
tri-weekly  in  four  warm  months ;  contractor  has  garbage. 
Amount  of  money  expended  not  stated. 

No  written  contract;  town  gives  exclusive  privilege  to  one 
person,  who  charges  fee  for  collections;  has  garbage  and 
buries  it. 

Exclusive  privilege  is  granted  to  one  person,  who  has 
the  garbage,  but  no  pay. 

Contractor  receives  $2,700  per  year,  and  the  garbage;  col- 
lects twice  a  week  for  eight  months,  three  times  a  week 
for  four. 

Contractor  receives  a  five-year  contract  for  $44,900.  Con- 
tractor has  garbage  and  must  dispose  of  it  outside  city 
limits;  collects  bi-weekly  for  eight  months,  tri-weekly 
for  four  months;  hotels,  restaurants,  boarding  houses, 
markets,  fish  markets,  daily. 
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Fitchburg,    . 
Framingham, 

Gardner; 
Greenfield, 
Haverhill, 
Holyoke, 
Hull,    . 


Leominster, 


Longmeadow, 


Marion, 


Marshfield,  . 


Mattapoisett, 

Maynard,     . 
Melrose, 
Middleborough, 
Milton, 
Montague,    . 

Nahant, 


.    Amount  of  money  appropriated  and  terms  not  stated. 

.  Town  lets  out  contract  to  four  men,  who  have  the  garbage 
and  feed  it  to  swine.      Amount  expended  not  stated. 

.    Contractor  receives  $1,800  and  the  garbage. 

.    Contractor  receives  $1,000  per  year  and  the  garbage. 

.    Contractor  has  the  garbage  and  some  pay. 

.    Contractor  receives  $1,750  per  year  and  the  swilL 

.  Contractor  receives  nothing  from  town,  but  is  authorized 
to  charge  50  cents  per  week  per  family.  He  does  not 
have  the  garbage,  but  delivers  it  at  wharf,  whence  it  is 
taken  to  sea  and  dumped;  for  use  of  tug  and  scow  the 
town  pa3rs  $3,000  per  year;  collections  only  from  April 
15  to  October  15. 

.  Contractor  receives  $1,000  per  year  and  the  garbage, 
which  is  fed  to  swine,  and  the  use  of  a  farm  owned  by 
the  town;  also  the  use  of  three  teams. 

.  Verbal  contract  Contractor  receives  $40  per  year  for 
collecting  from  a  part  of  the  town,  and  the  garbage, 
which  he  feeds  to  swine. 

.  Contractor  receives  the  garbage  and  charges  what  he  can 
collect,  but  if  objection  is  made  is  instructed  to  charge 
nothing. 

.  One  man  receives  contract  for  unstated  amount;  collec- 
tions mostly  from  summer  cottagers;  town  issues  '^ gar- 
bage tickets  "  at  $1  per  ticket  per  season,  which  entitles 
holder  to  services  of  contractor;  hotels  are  given  free 
tickets ;  town  has  receipts  from  sale  of  '^  tickets ; ''  gar- 
bage is  buried. 

.  Contractor  pays  town  $135  per  year,  and  agrees  to  collect 
daily  from  all  householders  who  pay  a  sum  not  exceed- 
ing 50  cents  per  week  in  the  village;  garbage  is  buried. 

.  The  lowest  bidder  now  receives  $75  per  year  for  exclusive 
right;  contractor  has  garbage,  which  is  fed  to  swine. 

.  Contractor  receives  $1,300  per  year  for  bi-weekly  collec- 
tions.   He  has  the  garbage  and  feeds  it  to  swine. 

.  A  contractor  has  been  collecting  the  garbage  for  what  he 
could  get  for  it. 

.  The  lowest  bidder  receives  the  contract  and  disposes  of  the 
garbage  as  he  wishes. 

.  One  person  is  authorized  to  collect  the  garbage  and  to 
charge  what  he  pleases;  no  fixed  rates;  he  feeds  the 
garbage  to  swine. 

.  Contractor  is  paid  from  board  of  health  appropriation; 
contract  gives  him  the  garbage  and  requires  him  to  dis- 
pose of  it  beyond  the  limits  of  the  town. 
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Nantucket,   . 


Natick, 

New  Bedford, 


Newburyport, 
Newton, 
North  Adams, 

Northampton, 
Norwood, 
Oak  Bluffs, . 


Orange, 
Pittsfield,     . 


Quincy, 

Revere, 

Salisbury,    . 

Saugus, 

Swampscott, 


No  money  paid  to  contractor,  who  is  an  exclusive  collector 
appointed  by  the  town;  he  has  garbage  and  must  dis- 
pose of  it  in  a  manner  satisfactory  to  the  board  of 
health;  his  fees,  fixed  by  town,  are  15  cents  per  day 
from  private  families,  75  cents  per  week  from  boarding 
houses,  and  from  $15  to  $35  per  season  during  the  sum- 
mer months  from  hotels,  according  to  their  size. 

Contract  price  is  based  upon  price  to  be  paid  to  the  town 
for  the  swill,  determined  by  bids. 

Contract  is  made  with  one  person  for  term  of  ten  years 
at  the  price  of  $23,500  per  year,  with  additional  $2,000 
per  year  to  collect  night  soil;  contractor  must  collect  all 
garbage,  also  all  dead  animals,  and  must  kill  same  when 
requested ;  contractor  has  all  garbage,  and  disposes  of  it 
at  reduction  plant. 

City  lets  to  contractor,  who  sublets  to  several  persons,  who 
feed  the  garbage  to  swine.    Expense  not  stated. 

City  bids  it  out  on  three-year  contract,  amount  not  stated; 
contractor  feeds  it  to  swine. 

Board  of  health  lets  contract  for  five  years;  pays  $2,700 
this  year  to  one  contractor,  who  may  sublet  if  he 
chooses;  he  has  garbage  and  it  is  fed  to  swine. 

City  pays  $850  per  year  to  one  contractor,  who  has  gar- 
bage. 

Town  pays  $250  annually,  and  the  contractor  has  the 
garbage. 

Contractor  is  paid  an  unstated  sum  to  collect  in  June, 
July,  August  and  September  only.  Contractor  has 
garbage  and  buries  it. 

One  man  receives  $100  and  the  garbage. 

Board  of  health  makes  contract,  which  shall  be  approved 
by  the  city  government;  amount  not  stated;  contractor 
has  the  collected  garbage. 

Contractor  pays  the  city  $425  per  year  for  all  garbage 
collected  in  two  wards;  not  stated  as  to  other  wards. 
He  sells  it  to  be  fed  to  swine. 

Town  pays  $2,550  per  year  for  collection  of  garbage  and 
clam  shells ;  contractor  has  garbage  and  shells ;  garbage  is 
fed  to  swine. 

One  contractor  is  paid  an  unstated  sum  for  removing  gar- 
bage at  Salisbury  beach  only;  garbage  placed  on  dump. 

Contractor  is  paid  an  unstated  sum  and  has  the  garbage; 
he  feeds  it  to  swine. 

Contractor  is  paid  an  unstated  sum;  receives  the  garbage 
and  feeds  it  to  swine. 
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Watertown,  .    Three  thousand  two  hundred  and  thirty-seven  dollars  is 

paid  for  the  collection  of  garbage  (and  ashes) ;  the  town 
has  the  garbage,  and  sells  it  to  the  highest  bidder,  re- 
c^ving  this  year  $1,250;  buyer  feeds  it  to  swine. 

West  Springfield,    Present  contractor  is  paid  $564  per  year,  and  town  takes 

care  of  the  teams;  contractor  has  the  garbage,  which  is 
fed  to  swine. 

Wellesley,    .        .    The  town  has  been  collecting  the  garbage,  which  was  fed 

to  pigs.  An  appropriation  is  about  to  be  raised  for 
entering  into  a  contract  with  some  person  for  the  col- 
lection and  disposal  of  garbage. 

Westfield,  .  .  Eight  hundred  and  fifty  dollars  per  year  is  paid  to  con- 
tractor, who  is  given  the  garbage;  he  sublets  to  numer- 
ous collectors,  who  feed  the  garbage  to  swine. 

Winthrop,  .  .  Contractor  is  paid  an  unstated  amount  and  has  the  gar- 
bage, which  he  feeds  to  swine. 

Wobum,      .        .    Contractor  is   paid   $300   per  year   for   collecting  from 

thickly  settled  portions  only;  he  has  the  garbage  and 
feeds  it  to  swine. 

Methods  of  Qarbage  Disposal  by  Cities  and  Towns. 

Two  cities,  Boston  and  New  Bedford,  dispose  of  garbage  by  the  re- 
duction method,  although  Boston  disposes  of  a  small  part  by  feeding  it 
to  swine.^  In  28  cities  and  33  towns  garbage  is  fed  to  swine.  In  5 
towns  it  is  buried  or  plowed  into  the  soil.  In  3,  Amesbury,  Orange  and 
Salisbury,  it  is  disposed  of  on  a  dump.  One  town,  Hull,  puts  it  into 
the  sea,  and  1  city,  Ljoin,  sells  a  portion  to  be  fed  to  swine,  and  dumps 
the  balance  into  the  sea. 


^  Two  oitiM,  Oam bridge  and  Lowell,  dispoee  of  a  part  of  the  gazbace  by  incineration. 
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MEDICAL  AND  SURGICAL  APPLIANCES  IN  FACTOEIES. 


In  1907  the  following  act  was  passed  relative  to  keeping  medical  and 
surgical  appliances  in  factories  (chapter  164,  Acts  of  1907,  amended  by 
section  104,  chapter  514  of  the  Acts  of  1909) :  — 

Every  person,  firm  or  corporation  operating  a  factory  or  shop  in  which 
machinery  is  used  for  any  manufacturing  or  other  purpose  except  for  ele- 
vators, or  for  heating  or  hoisting  apparatus,  shall  at  all  times  keep  and  main- 
tain, free  of  expense  to  the  employees,  such  a  medical  and  surgical  chest  as 
shall  be  required  by  the  board  of  health  of  the  city  or  town  where  such 
machinery  is  used,  containing  plasters,  bandages,  absorbent  cotton,  gauze,  and 
all  other  necessary  medicines,  instruments  and  other  appliances  for  the  treat- 
ment of  persons  injured  or  taken  ill  upon  the  premises.  A  person,  firm  or 
oorporation  violating  any  provision  of  this  section  shall  be  punished  by  a  fine 
of  not  less  than  five  doUars  nor  more  than  five  hundred  dollars  for  every 
week  during  which  such  violation  continues. 

As  the  result  of  an  inquiry  in  regard  to  the  requirements  of  local 
health  authorities  in  accordance  with  the  section  quoted  above,  the  fol- 
lowing data  were  obtained :  — 

Of  the  354  towns  and  cities  in  the  State  106  were  found  to  contain 
DO  factories  or  shops  to  which  the  law  applied.  Some  requirements  were 
made  by  the  boards  of  health  of  156  towns  or  cities.  The  remaining  92 
had  either  made  some  sort  of  requirement,  the  details  of  which  were  not 
reported,  or  had  failed  to  make  any  report  whatever.  Owing  to  the  fact 
that  one  particular  outfit  had  been  introduced  into  the  factories  in  32 
towns  or  cities,  the  local  boards  of  health  made  no  further  requirement. 

The  outfits  required  by  156  towns  and  cities  may  be  classified  as  fol- 
lows :  — 

Those  requiring  an  outfit  put  up  by  a  particular  firm,  or  the  equivalent 
of  the  same, 67 

Those  having  miscellaneous  outfits,  10  of  which  were  insufficient  or  inade- 
quate,         89 

It  was  found  that,  as  a  rule,  the  towns  required  too  many  articles, 
often  omitting  essentials  and  putting  in  their  place  articles  which  should 
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not  properly  be  included  in  a  first-aid  outfit.     The  following  examples 
of  proprietary  preparations  included  may  be  cited :  — 


Recroso  ointment. 

Kresol. 

Kapsikar  embrocation. 

Thyptus. 

Camphenol. 

Hydrochloxide. 

Capsicol. 

Encapor  ointment 

Unguentine. 

Miles's  pain  pills. 

Phenol  sodique. 

non-essentials  found  were :  - 

— 

Arnica. 

Witch  hazel. 

Ergot. 

Antipyrin. 

Aconite. 

Liniment,  etc. 

Quinine. 

Only  in  a  few  instances  was  there  an  attempt  at  uniformity  in  regu- 
lating the  size  and  nature  of  the  outfit  to  the  number  of  operatives  in 
a  factory  or  to  the  industry  or  occupation.  A  man  who  employed  a  dozen 
men  was  often  compelled  to  provide  the  same  outfit  as  one  employing  a 
thousand  operatives,  and  it  appeared  to  be  more  or  less  of  a  hardship 
for  the  small  manufacturers  to  buy  such  extensive  outfits  as  were  on  the 
market  and  required  by  some  of  the  local  ofiicials.  The  same  was  true 
of  the  requirements  of  other  towns,  which  demanded  an  equivalent  outfit. 
After  the  law  was  passed  the  large  cities  made  the  first  requirements, 
as  a  rule;  then  the  smaller  cities  and  adjacent  towns  made  the  same  or 
nearly  the  same.  In  some  instances,  in  the  smaller  towns,  a  local  phy- 
sician was  consulted  as  to  the  preparation  of  a  suitable  outfit,  and  in 
other  instances  local  druggists  prepared  an  outfit  which  not  infrequently 
contained  various  proprietary  articles.  Only  a  few  towns  required  a 
practical,  simple  outfit,  containing  essentials  without  unnecessary  articles. 
It  seemed  apparent  that  the  meaning  of  the  law  was  misunderstood, 
and  its  value  consequently  greatly  lessened. 

A  first-aid  outfit  should  contain  the  necessary  articles  for  first  dressing 
an  injury.  As  a  rule,  the  dressing  is  applied  by  a  layman  to  protect 
the  wound  and  to  make  the  patient  comfortable  until  a  physician  arrives, 
or  until  the  patient  is  sent  to  a  physician  or  to  a  hospital.  It  should  be 
simply  a  temporary  dressing,  which  may  be  readily  and  promptly  re- 
moved by  the  physician  who  has  charge  of  the  patient. 

From  a  careful  study  of  the  various  first-aid  outfits  now  in  use,  coupled 
with  practical  knowledge  such  as  that  gained  by  extensive  hospital  emer- 
gency work,  the  following  list  of  articles  is  recommended  for  requirement 
by  the  local  health  authorities  throughout  the  Commonwealth :  — 
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First-aid  packages,^  sterilized,  such  as  are  used  in  the  army  and  navy  (one 
or  more). 

Gauze  bandages  (4  inches,  3  inches  and  2  inches,  —  at  least  2  of  each). 

Sterile  gauze  in  yard  packages  (3  or  4  packages). 

Sheet  wadding  (one  piece). 

Canton  flannel   (1  yard). 

Safety  pins. 

Tourniquet  (rubber  tubing  24  inches  by  ^  inch  or  %  inch). 

Splint  wood. 

Zinc  oxide  adhesive  plaster  (1  10-yard  roll  2  inches  wide). 

Forceps  (1  pair). 

Scissors  (1  pair). 

Boric  acid  ointment  (tube). 

Aromatic  spirits  of  ammonia  (1  ounce). 

Antiseptic  (an  antiseptic  accepted  generally  by  the  medical  profession, 
either  in  solution  or  tablet  form). 

One  basin. 

The  above  articles  should  be  inclosed  in  a  dust  and  water  proof  case. 
Such  articles  as  are  removed  at  any  time  from  the  outfit  should  be  re- 
plenished immediately. 

Obviously,  with  such  an  outfit  there  should  be  a  few  first-aid  rules.* 
For  example:  a  physician  should  be  sent  for  at  once.  Mere  onlookers 
should  be  kept  back  and  the  patient  given  plenty  of  air.  The  patient 
should  be  disturbed  as  little  as  possible.  Stimulants  should  be  adminis- 
tered only  with  the  knowledge  and  consent  of  a  physician.  In  many 
eases  they  do  positive  harm,  especially  where  there  has  been  any  bleeding. 
T\Tien  dressing  a  wound  one  should  use  care  not  to  handle  that  part  of 
the  dressing  which  is  to  be  applied  to  the  wound.  The  sole  object  of 
the  first-aid  dressing  is  to  keep  dirt  from  getting  into  the  wound,  which 
should  not  be  touched  with  the  fingers  and  handkerchief,  or  with  any- 
thing else  but  the  first-aid  dressing  moistened  in  the  antiseptic  solution. 
Dry  gauze,  cotton  or  any  other  substance  should  never  be  applied  to  an 
open  wound.  A  sick  or  injured  person  should  always  be  made  to  lie 
down  on  his  back,  if  practicable,  as  in  this  position  the  patient  is  com- 


>  A  fint-aid  dmring  which  was  prepared  under  the  direction  of  the  Maeaachueetts  Humane  Society 
im  well  suited  for  civilian  accidents.  It  is  described  as  follows:  the  firBt-«id  package  consists  of  several 
layers  of  surgical  cause  sewed  to  a  wide,  firm  bandage  of  unbleached  cotton.  The  cause  is  folded  in  such 
a  way  that  it  makes  either  a  small  dressing,  or.  when  unfolded,  will  cover  an  area  7  inches  square.  The 
eise  of  the  gause  is  larger  than  that  supplied  in  the  army  and  navy  (where  bullet  wounds  predominate), 
that  it  may  cover,  satisfactorily,  the  large  wound  of  a  compound  fracture.  The  unbleached  cotton  band- 
age IB  roUed  in  such  a  way  that  the  pad  can  be  applied  to  the  wound  and  the  cotton  bandage  fastened 
around  the  limb  without  touching  the  sterilised  gause.  "Each  package  is  covered  with  a  piece  of  cotton 
cloth,  sterilized  and  fhen  done  up  in  paraffin  paper. 

t  Cf.  "Manual  for  Privates  of  Infantry  of  the  Organised  Militia  of  the  United  States,"  by  Capt.  M. 
C.  Kerth;  also  "American  National  Red  Cross  Text-book  on  First-aid  and  Relief  Columns,"  by  Maj. 
Charles  Lynch. 
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fortable  and  the  muscles  are  relaxed.  If  the  face  is  flushed  the  head  mar 
be  raised  sufficiently  to  put  a  folded  coat  or  small  piece  of  clothing 
under  it.  If  it  is  pale  it  should  be  kept  low.  If  the  patient  vomits,  his 
head  or  both  head  and  body  should  be  turned  to  one  side,  so  that  the  mat- 
ter vomited  will  not  choke  him.  Tight  clothing  should  be  loosened,  so  as 
not  to  interfere  with  breathing  or  the  circulation  of  the  blood.  In  case 
of  injury,  the  heart  action  is  generally  weak  from  shock,  and  the  body 
grows  somewhat  cold,  so  that  only  such  clothing  as  is  necessary  to 
expose  the  injury  should  be  removed.  Clothing  may  be  cut  or  ripped 
but  never  pulled. 

In  the  treatment  of  fractures  it  is  important  to  prevent  further  injury 
and  to  keep  the  wound  clean.  Neither  limb  nor  patient  should  be  moved 
more  than  is  absolutely  necessary.  If  it  is  necessary  to  move  the  pa- 
tient the  fractured  limb  should  first  be  immobilized  by  splints  of  some 
kind,  as,  for  example,  a  cane,  umbrella  or  piece  of  wood  from  a  box. 

Bleeding  from  a  Wound.  —  If  the  blood  comes  in  spurts  it  can  be  con- 
trolled by  a  piece  of  rubber  tubing  (tourniquet),  tied  nearer  to  the  heart 
than  to  the  injury,  and  placed  as  tight  as  possible  about  the  limb.  A 
tourniquet  may  cause  pain  and  swelling  of  the  limb,  and  if  left  on  too 
long  may  cause  the  limb  to  die.  The  bandage  should  be  loosened,  there- 
fore, very  carefully  every  half  hour  or  so,  and  if  the  bleeding  continues 
pressure  must  be  applied  again.  Bleeding  from  a  wound  may  be  con- 
trolled by  direct  pressure  on  the  wound,  which  must  first  be  covered 
with  a  piece  of  gauze  which  has  been  moistened  in  an  antiseptic  solu- 
tion. For  burns,  a  piece  of  Canton  flannel  may  be  covered  with  boric 
acid  ointment  and  applied. 

It  would  be  advisable  to  accompany  the  paper  or  card  containing  rules 
and  instructions  by  pictures  and  diagrams,  to  show  methods  of  applying 
the  tourniquet  for  hemorrhage  and  to  illustrate  artificial  respiration. 

Of  the  156  towns  and  cities  which  made  different  requirements  in 
accordance  with  the  law,  one  or  more  essential  articles  were  omitted,  as 
follows:  no  antiseptic  was  provided  in  96  outfits;  no  tourniquet  in  34; 
no  scissors  in  26;  and  no  stimulants  in  13.  In  only  7  instances  were 
bottles  properly  labelled;  in  only  14  outfits  was  there  a  basin;  and  a 
book  of  instructions  was  lacking  in  112  outfits.  Many  of  the  towns 
omitted  more  than  one  of  the  essentials  of  the  first-aid  outfit,  whereas 
1  town,  requiring  only  bandages,  cotton,  sticking  plaster  and  liniment, 
omitted  seven  necessary  articles. 

An  attempt  was  made  to  determine  the  various  kinds  of  accidents  or 
injuries  which  necessitated  a  first-aid  outfit.  Such  accidents  may  be 
classified  as  follows:  (1)  abrasions;  (2)  cuts:  (a)  with  hemorrhage; 
(h)  without  hemorrhage;  (3)  fractures;  (4)  asphyxiation;  for  example. 
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from  fumes,  gases,  etc.;  (5)  bums.  It  is  believed  that  all  accidents  or 
injuries  that  may  occur  in  a  factory  are  included  under  these  five  classes, 
and  that  the  outfit  suggested  is  sufficient  to  take  care  of  any  injury, 
provided  a  proper  card  of  instructions  is  included.  The  outfit  should  be 
regarded  as  the  minimum  requirement  or  a  unit,  and  if  promptly  re- 
plenished will  be  suflScient  for  any  factory.  If  the  establishment  is  a 
large  one,  where,  owing  to  the  industry  or  occupation,  accidents  occur 
frequently,  the  supply  of  gauze  or  bandages  may  be  increased,  or  several 
outfits  may  be  provided.  Similarly,  if  bums  are  a  frequent  type  of 
accident,  the  supply  of  Canton  flannel  and  boric  acid  ointment  may  be  in- 
creased, etc.  It  was  found  that  several  large  factories  maintained  acci- 
dent rooms  under  the  charge  of  a  surgeon,  nurse  or  some  one  instructed 
in  first-aid  principles,  and  that  the  equipment  in  such  rooms  included 
the  essentials  of  a  minor  surgery  clinic,  in  addition  to  a  supply  of 
crutches,  cots,  stretchers,  blankets,  pillows,  etc.  While  such  an  accident 
room  in,  or  connected  with,  a  factory  is  of  great  service  to  both  employer 
and  employee,  its  equipment  should  not  be  taken  as  a  basis  for  making 
a  list  of  first-aid  requirements  to  be  adopted  by  any  local  community  in 
the  enforement  of  the  law  relative  to  medical  and  surgical  appliances. 


OUTBREAKS  OF  INFECTIYE  DISEASES. 


Accounts  of  extensive  outbreaks  of  infective  diseases  which  have  been 
investigated  by  State  Inspectors  of  Health  are  recorded  with  those  in- 
vestigated by  other  agents  of  the  Board  in  another  portion  of  the  annual 
report. 
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Health  District  No.  2     . 

Health  District  No.  3     . 

Health  District  No.  4 

Health  District  No.  7     . 

Health  District  No.  8     . 

Health  District  No.  13   . 

Health  District  No.  14   . 

Health  District  No.  15   . 
Consumption.     (See  Tuberculosis, 
Contact  filters,  operation  of 
Cordage,  manufacture  of, 
Cook  Allen  Reservoir,  analysis  of  water  of 
Cooley  Brook  (Chicopee),  analysis  of  water  of 
Cooley  Brook  (Longmeadow),  analysis  of  water  of 
Cotton  batting  factory,  wastes  from  a 
Cream,  examination  of  .         .         . 

Cream  of  tartar,  examination  of 
Creameries,  waste  liquors  from 
Crystal  Lake  (Gardner),  analysis  of  water  of 
Crystal  Lake  (Haverhill),  analysis  of  water  of 
Crystal  Lake  (Wakefield),  analysis  of  water  of 
Crystal  Rock  Spring  (Weymouth),  advice  concerning 


Dairies,  insi>ection  of    . 

I>alton.  examination  of  dairies  in  . 

Milk  supply  of       .         .         . 

Water  supply  of    . 
I>anver8,  advice  concerning  ice  supply 

Examination  of  dairies  in 

Milk  supply  of       .  .  . 

I>anvers  and  Middleton,  water  supply  of 
I>arby  Brook  Reservoir,  analysis  of  water  of 
I>eath-rate  of  Massachusetts  for  1908 

For  1909 


pulmonary 


) 


manufacturing 
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858 
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290 
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390 
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383 
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445 
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Death-rates  of  cities  and  large  towns  during  1908    ......  723, 728 

During  1909 742. 748 

From  certain  specified  causes 672-682,  739. 759 

Intensity  of  the  seasonal  .........  722, 741 

Deaths,  by  age  periods  and  sex 720, 728,  740,  748 

Deaths,  causes  of 724,  743 

From  certain  infective  diseases  .         .  .  .671, 677 

From  certain  specified  causes 733,  739,  753,  759 

Infant  mortality 721.  741 

Returns  of,  in  cities  and  large  towns,  during  1908,     .....  720 

During  1909 740 

Total,  from  certain  causes,  during  1909    .......  689 

Under  five  years  of  age,  during  1909         .......  685 

Dedham,  milk  supply  of        .........         .  445 

Water  supply  of 176.230-245 

Deerfleld,  water  supply  of 176,  195-227 

Diarrhcea  and  cholera  morbus,  deaths  and  death-rates  from      ....  739,  759 

Dighton,  examination  of  dairies  in  ........  488 

Dike's  Brook  Reservoir,  analysis  of  water  of  .         .  .  195-227 

Diphtheria,  deaths  and  death-rates  from 67^681,739,759 

Fatality  of  cases  of         .........  .  691 

Registered  deaths  from  ..........  692 

Reported  cases  of 692,  695,  713 

By  towns 698.  713 

Seasonal  prevalence  of    .........         .  696 

Weekly  returns  of  death  from  ........  685 

Diphtheria  and  croup,  deaths  and  death-rates  from  .....  739,  759 

Diphtheria  antitoxin,  report  upon  the  production  and  distribution  of  507 

Diphtheria  cultures,  report  upon  examination  of      .  .  519 

Disease  and  mortality,  returns  of  ........         .  683 

Diseases  dangerous  to  the  public  health,  definition  of       ....         .  766 

Health  District  No.  1 768 

Health  District  No.  2 770 

Health  District  No.  3     .........         .  776 

Health  District  No.  4 779 

Health  District  No.  5 793,  805 

Health  District  No.  6 807 

Health  District  No.  7 816 

Health  District  No.  8 820 

Health  District  No.  9 832 

Health  District  No.  10 839 

Health  District  No.  11 841 

Health  District  No.  12 843 

Health  District  No.  13 855 

Health  District  No.  14 857 

Health  District  No.  15 862 

Made  notifiable  in  1909 31 

Official  returns  of  cases  of       ........  .  695 

Seasonal  prevalence  of    .........         .  697 

Disinfection,  studies  upon,  as  an  adjimct  to  water  purification  317 

Disposal  and  purification  of  factory  wastes  or  manufacturing  sewage  341 

Distilleries  .............  809 

Doane  Pond,  analysis  of  water  of  . 197-227 

Douglas,  advice  concerning  water  supply  of    ......         .  67 

Dow's  Brook  Reservoir,  analysis  of  water  of   . 19^227 

Dracut,  examination  of  dairies  in  ........         .  483 
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Draout  (CoUinsville),  advice  concerning  purification  of  manufacturing 
American  Woolen  Company  at  Collinsville 

Water  supply  of    ......         . 

Dracut  Water  Supply  District  (Dracut),  water  supply  of 
Dried  fruits,  examination  of  ..... 

Drinking  cups,  common,  recommendation  of  Board  concerning 
Drugs,  examination  of  ...... 

Inspection  of  ......         . 

Dry  Brook,  analysiB  of  water  of     . 

Dudley,  advice  concerning  water  supply  of      . 

Dunstable,  examination  of  dairies  in       ...         . 

Dust  generated  in  manufacturing  process 

Dyeing,  cleansing  and  ....... 

Dye  liquors,  waste        ....... 

Chemical  precipitation  of        ....         . 

Filtration  of  ....... 

Filtration  of  clear  liquor  from  chemical  treatment  of 

Treatment  of  sludge  on  ashes  .... 

Dysentery,  deaths  and  death-rates  from 


PAGE 

wastes  of 

123 
.  176, 230-245 
.  176, 230-245 
467,  473 
30 
474 
31,425 
lM-227 
68 
488 
I,  817,  826 
836 
379 
381 
380 
381 
382 
672-682,  739,  769 


788,801 


pp. 176.  229-246. 


176, 184 


176 


176 


East  Bridgewater,  advice  concerning  well  at  camp  of  Massachusetts  Volunteer 
Militia         ..... 

Advice  concerning  well  at  school 

Advice  concerning  pollution  of  Matfield  River 

Water  supply  of.    (See  Bridgewater  and  East  Bridgewater, 
East  Brookfield,  water  supply  of    . 
East  Mountain  Reservoir,  analysis  of  water  of 
Elastham,  examination  of  dairies  in         .         .         . 
Easthampton,  water  supply  of       ...         . 
Easton,  milk  supply  of  ..... 

Water  supply  of    . 
Edgartown,  examination  of  dairies  in      . 

Water  supply  of    . 
Esypt  Brook  Reservoir,  analysis  of  water  of   . 
EUder  Brewster  Spring  (Plymouth),  advice  concerning 
Elder's  Pond,  analysis  of  water  of  ... 

Electrical  apparatus,  manufacture  of  .  .  . 
Electroplating  and  enameling  .... 
Empire  Laundry  Ck>mpany  (Brockton),  advice  concerning  pollution 

River  by  wastes  from 
Erving,  water  supply  of.     (See  Montague  and  Erving,  pp 
Erysipelas,  deaths  and  death-rates  from 

Reported  cases  of,  by  towns    . 

Weekly  returns  of  death  from 
Everett,  examination  of  dairies  in 

Milk  supply  of       .         .         . 

Water  supply  of.     (See  Metropolitan  Water  District 
Expenditures 

Factoiy  hygiene,  definition  of 
Health  District  No.  3 
Health  District  No.  4 
Health  District  No.  5 
Health  District  No.  6 
Health  District  No.  7 
Health  District  No.  8 


178 


pp. 


186, 


of  Matfield 


196-227.) 


174,  194-227.) 


112 
112 
166 

229-246 
196-227 

488 
196-246 

446 
230-246 

488 
230-245 
195-227 

112 
198-227 

837 

786 

165 

739,  769 
708,  719 

686 
.   488 

443 

37 

766 
777 
780 
796 
809 
816 
826 
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Factory  hygiene  —  Concluded,  pags 

Health  Distriot  No.  9 834 

Health  District  No.  10 840 

HealthDi8triotNo.il 842 

Health  District  No.  12 849 

Health  District  No.  13 856 

Health  District  No.  14 858, 862 

Health  District  No.  15 865 

Factory  wastes,  or  manufacturing  sewage,  disposal  and  purification  of        .         .  341 

Fairhaven,  advice  concerning  well  at  Wigwam  Beach 112 

Water  supply  of 176,230-245 

Fairview  (Chicopee),  advice  concerning  water  supply  of  ....         .  62 

Fall  Brook  Reservoir,  analysis  of  water  of       ......         .  196-227 

Fall  River,  milk  supply  of 443 

Water  supply  of 176,195-227 

Falmouth,  milk  supply  of 445 

Water  supply  of 176, 195-227 

Fatality  of  certain  infective  diseases       ........  691 

Felt  hats,  manufacture  of      .........         •  784 

Filters:  — 

Contact,  operation  of     .........         .  290 

Lawrence  city 304 

Sand,  V^oo  of  an  acre  in  area 283-288 

Covering  filter  trenches  with  boards  and  its  e£fect  upon  temperature  of  air 

over  surface  of     .........         .  288 

Slow  sand     ............  308 

Studies  upon  the  relative  efficiency  of,  operated  at  different  rates  309 

Trickling 292 

Better  nitrification  due  to  better  distribution         .....  296 

Clogging  of  Filter  No.  222. —  Use  of  disinfectants  ....  295 

Distribution,  studies  upon  .........  293 

Refiltration  of  effluents        .........  300 

Studies  upon  the  removal  of  color  and  bacteria  from  water  by  means  of  .  336 

Filtration:  — 

Double  filtration  of  Merrimack  River  water,  with  and  without  the  use  of  a 

diednfectant 326 

Mechanical,  with  ferric  sulphate  as  a  coagulant         .....  332 

With  and  without  the  use  of  a  disinfectant    ......  320 

Slow  sand,  with  the  aid  of  coagulants       .......  316 

Upward 334 

Finishing  company,  wastes  from  a  ........  394 

Fitchburg,  advice  concerning  taking  of  lands  for  protection  of*  water  supply  69 

Milk  supply  of 443 

Water  supply  of 176,  195-227 

Five  Mile  Pond,  analysis  of  water  of 198-227 

Flavoring  extracts,  examination  of  ........  469,  473 

Folly  Cove  (Gloucester),  advice  concerning  wells  at  ....         .  77 

Fomer  Reservoir,  analysis  of  water  of 195-227 

Food  and  drug  acts,  prosecutions  under  .......  428 

Food  and  drug  inspection      ..........    31, 425 

Summary  of  ...........  426 

Fosgate  Brook,  analysis  of  water  of 196-227 

Foundries 813,  850 

Foxborough,  water  supply  of 176,  230-245 

Framingham,  advice  concerning  location  of  slaughter-house  of  Louis  Hill  157 

Advice  concerning  water  supply  of  .......         .  71 

Advice  concerning  water  supply  of  Framingham  Shoe  Company  .         .  112 
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Framingham  advice  oonoeming  well  in  Saxonville   ......  112 

ExaminatioD  of  dairies  in        ........         .  484 

Milk  supply  of 445 

Water  supply  of 176,230-245 

Framingham  Reservoirs,  analyses  of  water  of 194-227 

Framingham  Shoe  Company  (Framingham),  advice  concerning  water  supply  of  112 

Franklin,  advice  concerning  water  supply  of   .  72, 74 

Water  supply  of 176.230-245 

Freeland  Brook,  analysis  of  water  of 194-227 

Fk«noh  River,  poUution  of 23 

Fresh  Pond,  analysis  of  water  of 194-227 

Fomiture,  manufacture  of 811 

Repair  shop 837 


Garbage,  the  supervision  of  the  collection,  transportation  and  disposal  of,  in  the 

cities  and  towns  of  Massachusetts 
Qaidner,  advice  concerning  water  supply  of 

Examination  of  dairies  in 

Milk  supply  of       ...         . 

Water  supply  of 176 

Qas,  iQuminating,  wastes  from  the  manufacture  of 

Gates  Pond,  analysis  of  water  of    . 

General  report     ...... 

Germantown  (Quincy),  advice  concerning  sewerage  of 
Gill,  water  supply  of    . 
Ginger  extract,  examination  of       .         .         . 
Glanders,  deaths  from  ..... 

Glass  bloweis       ...... 

Gleo  Brook  reservoirs,  analyses  of  water  of 
Gloucester,  advice  concerning  wells  at  Folly  Cove 

Elxamination  of  dairies  in 

Milk  supply  of 


Insane 


Water  supply  of    . 
Glue  wastes 

Gold  and  sflver,  refining  of   . 
Goehen,  advice  concerning  well  of  H.  G.  Bennett 
Grafton,  advice  concerning  water  supply  of 

Advice  concerning  water  supply  of  Grafton  Colony  for  the 

Advice  concerning  well  in  Saunderaville 

Water  supply  of    . 
Grafton  Colony  for  the  Insane  (Grafton),  advice  concerning  water 
Granby,  examination  of  dairies  in  ..... 

Granville,  advice  concerning  water  supply  of  Granville  Center 
Granville  Center  (Granville),  advice  concerning  water  supply  of 
Grape  juice,  examination  of  . 
Gravel  Pond,  analysis  of  water  of  . 
Great  Barrington,  milk  supply  of  . 

Water  supply  of    . 
Great  Pond  (North  Andover),  analsrsis  of  water  of 
Great  Pond  (Randolph),  analsrsis  of  water  of  . 
Great  Pond  (Wesrmouth),  analysis  of  water  of 
Great  Quittacas  Pond,  analysis  of  water  of 
Great  South  Pond,  analysis  of  water  of  . 
Green  River,  analysis  of  water  of  . 

Pollution  of  . 
Greenfield,  milk  supply  of     . 


176 


176 
supply  of 


14, 176 


872 

76 

484 

445 

195-227 

393 

196-227 

1 

143 

176 

473 

676. 682 

814 

195-227 

77 

484 

443 

195-227 

399 

785 

112 

78 

79 

112 

230-245 

79 

484 

80 

80 

469,  473 

196-227 

445 

196-227 

197-227 

197-227 

198-227 

196-227 

197-227 

196-227 

23 

445 
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Greenfield,  water  supply  of 176, 195-227 

Groton,  examination  of  dairies  in  ........         .  484 

Water  supply  of 176,  230-245 


Hadley,  advice  oonoeming  water  supply  of  Hadley  Water  Supply  District 

Water  supply  of    .........         .     176, 

Hadley  Water  Supply  District  (Hadley),  advice  concerning  water  supply  of 

Haggett's  Pond,  analysis  of  water  of 

Hamburg  steak,  examination  of 

Hamilton,  examination  of  dairies  in 

Hardwick,  water  supply  of    . 

Hart's  Brook  Reservoir,  analysis  of  water  of 

Harvard,  examination  of  dairies  in 

Milk  supply  of       ...         . 
Haskell  Brook  Reservoir,  analysis  of  water  of 
Hatchet  Brook  reservoirs,  analyses  of  water  of 
Hatfield,  water  supply  of  .176, 

Hathaway  Brook,  analyins  of  water  of 
Hats,  straw  and  felt,  manufacture  of 
Haverhill,  milk  supply  of 

Water  supply  of    .........         .     177, 

Hawkee  Reservoir,  analysis  of  water  of 

Haynes  Reservoir,  analysis  of  water  of 

Head  cheese,  examination  of 

Health  authorities,  local,  changes  in  legislation  which  affect  the  duties  of 

Health  authorities.     (See  consultations  with  local  boards  of  health.) 

Health  District  No.  15,  anterior  poliomyelitis  as  observed  in,  during  1909 

Health  Districts:  — 

No,  1 

No.  2 


No.  3 
No.  4 
No.  6 


No.  6 
No.  7 
No.  8 


No.  9 


No.  10 

No.  11 

X^  ^#  •    JL  Mf  •■••••■•••  •« 

X^  OaXO  •  •  •  •  •  •  ■  •  •  ■ 

No.  14 

No.  16 

Recommendation  of  Board  concerning  desirability  of  changing  the  limits 
of  certain    ........... 

Health  of  minors  in  factories.     (See  Minors  in  factories,  health  of.) 

Health  of  the  State       ........... 

Heart,  diseases  of,  deaths  and  death-rates  from        ...... 

Heels,  leather,  manufacture  of        ........         . 

Hickey-Riedeman    Company    (Westborough),    advice    concerning  wastes   dis- 
charged from        .........    148, 

Hide-ite  Leather  Company  (Brockton),  advice  oonoeming  pollution  of  Matfidd 
River  by  wastes  from   ......... 

Hill,  Louis  (South  Framingham),  advice  concerning  location  of  slaughter-house 
Hillcrest  Spring  (Rowley),  advice   concerning  ...... 

Hingham,  milk  supply  of       .........         . 


81 

195-227 

81 

194-227 

474 

484 

176 

195-227 

484 

445 

195-227 

197-227 

195-227 

197-227 

784,851 

443 

195-227 

196-227 

196-227 

474 

29 

569 

768 

770 

776 

779 

793 

807 

816 

820 

832 

839 

841 

843 

855 

857 

862 

29 

761 

739,  759 

837 

151, 152 

155 
157 
112 
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Hingham  and  Hull,  water  supply  of        ....         . 

Hinsdale,  examination  of  dairies  in  ....         . 

Water  supply  of    .......         . 

H<^brook,  water  supply  of.     (See  Randolph  and  Holbrook,  pp.  170, 
Holden,  water  supply  of 
HoUiston,  water  supply  of 
Holyoke,  examination  of  dairies  in 
Milk  supply  of 
Water  supply  of 
Honey,  examination  of 

Hoosick  River,  advice  concerning  pollution  of 
Examination  of 
Pollution  of  . 

Hopedale,  water  supply  of.     (See  Milford  and  Hopedale,  pp.  178,  196-227.) 
Hopkinton,  advice  concerning  water  supply  of  .  .         . 

Water  supply  of    .......  . 

Hopkinton  Reservoir,  analysis  of  water  of       ...         . 

Horseradish,  examination  of  ...... 

Hough's  Neck  (Quincy),  advice  concerning  sewerage  of    . 
Housatonic  River,  pollution  of       .....         . 

Hubbardston,  examination  of  dairies  in  .... 

Hudson,  advice  concerning  sewerage  of  . 

Advice  concerning  wastes  from  Hudson  Worsted  Company 
Milk  supply  of       .......         . 

Water  supply  of    .......         . 

Hudson  Worsted  Company  (Hudson),  advice  concerning  wastes  from 
Hull,  milk  supply  of     .......         . 

Water  supply  of.     (See  Hingham  and  Hull,  pp.  177,  195-245.) 
Huntington,  advice  concerning  water  supply  of        .  .  . 

Water  supply  of    . 
Hyde  Park,  milk  supply  of    . 

Water  supply  of    . 
Hsrdrophobia,  deaths  from 
iene:  — 
Factory  and  industrial   . 

Boxes  and  trunks,  manufacture  of 

Brushes,  manufacture  of 

Carriage  factories, 

Celluloid  combs,  manufacture  of 

Celluloid  goods  establishments 

Chemicals,  manufacture  of  . 

Chocolate  and  cocoa. 

Chrome  works,  .... 

Cleansing  and  dyeing 
Confectionery  establishments, 
Cordage,  manufacture  of 
Distilleries  .... 

Electrical  apparatus,  manufacture  of 
Electroplating  and  enameling 
Foundries  .... 

Furniture,  manufacture  of  . 
Repair  shop    .... 

Glass  blowers     .... 

Gold  and  silver,  refining  of 
Jewelry      ..... 

Knitting  mills,   .... 
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488 
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177,  195-227 


177 


153 


177 


177 


177, 184 


177 


177 
484 
443 

195-227 
473 

164,168 

252 

20 

82,84 

230-245 

194-227 

473 

143 

21 

484 

125,  127 

128 

445 

196-227 

128 

445 

85 

196-227 

445 

230-245 

676,  682 


783,  785,  801.  809,  825.  836-840,  849 

811 
812 


811 
836 
851 
812 
783 
837 
836 
809 
836 
809 
837 
785 
813,850 
811 
837 
814 
785 
783,  785,  813 
809 
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Hygiene  —  Concluded, 

Factory  and  induBtrial  —  Concluded.  page 

Laundries  ...........  811 

Lead  industry 814 

Leather  heels,  manufacture  of      .......         .  837 

Japanning 783 

Working 812 

Machine  shops 783.  851 

Metal  working  establishments      ........  813 

Pearl 784. 785 

Pharmaceutical  preparations,  manufacture  of         ....         .  812 

Piano  and  organ  factories    .........  811 

Printing  and  binding  establishments     .......  811,  837 

Rendering  works         ..........  838 

Rubber  goods 784,  810 

Shoddy  mills 852 

Shoes  and  leather  goods,  manufacture  of        .....         .  813 

Silverware  ...........  784 

Soap  making      ...........  812 

Stone  cutting     ...........  837 

Straw  and  felt  hats 784,  851 

Sugar  refinery    ...........  809 

Tanneries 837.  852 

Textiles 784,810 

Wearing  apparel,  manufacture  of  .......  810 

Woodworking  establishments        ........  851 

Woolen  mills 850 

MiUtary 774 

Public  buildings.     (See  Public  buildings  and  schoolhouses.) 

Tenements.     (See  Tenement  hygiene.) 
Hygiene  of  candy  and  chocolate  factories 793,  796 

Of  dgar  factories 793. 798 

Of  clothing  factories 793,796 

Of  occupation.     (See  Hygiene,  factory  and  industrial.) 

Of  tenement  workrooms  .........  793 


• 


Ice  cream,  examination  of     .........          .  474 

Ice  supplies,  advice  concerning       .........  49, 113 

Illuminating  gas,  wastes  from  the  manufacture  of    .  393 

Impetigo  contagiosa,  reported  case  of     .  712 
Industrial  hygiene.     (See  Hygiene,  industrial.) 

Infant  mortality,  rate  of,  during  1908     ........  673 

During  1909 1 679 

InfantUe  paralysis.     (See  Anterior  poliomyelitis.) 

Infective  diseases,  deaths  and  death-rates  from        ......  671,  677 

Fatality  of  certain          ..........  691 

Reported  cases  of  certain        .........  692 

Reports  upon  investigations  of  local  outbreaks  of      ....         .  32,  533 

Seasonal  prevalence  of    .........         .  696 

Influensa,  deaths  and  death-rates  from  ........  739, 759 

Weekly  returns  of  death  from          ........  685 

Inspection  of  dairies  32, 481 

Inspection  of  food  and  drugs          .........  31,  425 

Inspection  of  liquors     ...........  31,  478 

Inspection  of  slaughter-houses        .........  493 

Inspectors  of  the  board,  authority  of,  to  take  samples  of  milk  ....  33 

Ipswich,  examination  of  dairies  in           ........  484 


INDEX. 


903 


Ipswich,  milk  supply  of         ...         . 

Water  supply  of    . 
Islington  (Westwood),  advice  concerning  wells  in 


Jams  and  jellies,  examination  of 
Japanning  leather 

JeflFerson,  outbreak  of  typhoid  fever  at 
Johnson's  Pond,  analjrsis  of  water  of 
Jonathan  Pond,  analjnris  of  water  of 
Jewelry       ..... 

Manufacture  of     . 
Jewelry  making  and  its  allied  industries 
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783 
624 
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783 
813 
785 


Kenosa  Lake,  analysis  of  water  of  .         .         . 

Kent  Reservoir,  analysis  of  water  of  .  .  . 
Kidneys,  diseases  of,  deaths  and  death-rates  from  . 
King  Philip  Spring  (Lakevilie),  advice  concerning  . 
Kingston,  advice  concerning  well  at  Wapping  School 

Water  supply  of    . 
Kitchen  Brook,  analysis  of  water  of        .         .         . 
Knitting  mills      ....... 


.  195-227 

.  198-227 

.  739,  759 

112 

112 

177. 230-246 

.  194-227 
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Lake  Averic,  analysis  of  water  of  .  .  198-227 

Lake  Cochituate,  analsrsis  of  water  of     .......         .  194^227 

Lake  Pleasant,  analysis  of  water  of         .......         .  196-227 

Lake  Saltonstall,  analysis  of  water  of      .......         .  195>227 

Lake  Williams,  analysis  of  water  of         .......         .  196-227 

Lakeville,  advice  concerning  King  Philip  Spring  112 

Lambs'  tongues,  examination  of     ........         .  474 

Lancaster,  advice  concerning  sewerage  of  State  Industrial  School  for  Girls  .  129, 130 

Examination  of  dairies  in        ........         .  4^4 

Water  supply  of.     (See  Clinton  and  Lancaster,  p.  175.) 
Lanesborough,  advice  concerning  water  supply  of    .....         .  $5 

Examination  of  dairies  in 484 

Milk  supply  of 445 

Lard,  examination  of    ..........         .  469,  474 

Laundries   .............  811 

Lawrence,  advice  concerning  pollution  of  Spicket  River    .....  158 

Advice  concerning  well  at  Central  Fire  Station  112 

Advice  concerning  well  on  Pleasant  Street 112 

City  filters    ............  304 

Milk  supply  of      ..........         .  443 

Water  supply  of 177, 196-227 

Lawrence  Experiment  Station,  experiments  upon  the  purification  of  sewage  and 

water  at  the 277 

Work  done  at        ..........         .  25 

Lead  industry 814 

Leaping  Well  Reservoir,  analysis  of  water  of  .  .  197-227 

Leather  goods,  heels,  shoes  and,  manufactture  of      ....         .    812,  813,  837 

Leather,  japanning 783 

Lee,  milk  supply  of 445 

Water  supply  of 177, 196-227 

Leicester,  advice  concerning  water  supply  for  Cherry  Valley  and  Rochdale  87,  88 

Advice  concerning  Leicester  Polar  Spring  ......  112 

Water  supply  of 177,230-245 
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Leicester  Polar  Spring  (Leicester),  advice  concerning  .  .  112 

Leicester  Reservoir,  analysis  of  water  of  .......  19&>227 

Lemon  extract,  examination  of       ........  .  473 

Lenox,  advice  concerning  sewerage  ........  130 

Examination  of  dairies  in         ........  .  488 

Milk  supply  of       ..........  .  445 

Water  supply  of 177,  184, 196-227 

Leominster,  water  supply  of  ........     177, 196-227 

Leprosy,  reported  cases  of,  by  towns       ........  708,  719 

Lexington,  advice  concerning  ice  supply  .......  114 

Milk  supply  of       ..........  .  44o 

Water  supply  of.     (See  Metropolitan  Water  District,  pp.  174.  194-227.) 
Lincoln,  advice  concerning  water  supply  of  Concord  and  .....  89 

Water  supply  of     ..........  .  177,  183 

Liquors,  inspection  of  .  .31.  478 

Little  Quittacas  Pond,  analysis  of  water  of      ......  .  196-227 

Little  South  Pond,  analysis  of  water  of  .  .  197-227 

Littleton,  advice  concerning  water  supply  of  town  hall  and  drinking  fountain  112 

Examination  of  dairies  in        ......  .  .  .  488 

Local  nuisances.     (See  Nuisances,  local.) 

Long  Pond,  analysis  of  water  of     ........  .  195-227 

Longham  Reservoir,  analysis  of  water  of  ......  .  197-227 

Longmeadow,  water  supply  of        .  .177, 196-227 

Loon  Pond,  analysis  of  water  of     ........  .  198-227 

Lowell,  examination  of  dairies  in    ........  .  484 

Milk  supply  of       ..........  .  443 

Water  supply  of 177,  230-245 

Lower  Hobbs  Brook  Reservoir,  analysis  of  water  of  .....  194-227 

Lower  Holden  Reservoir,  analysis  of  water  of  ......  198-227 

Ludlow,  examination  of  dairies  in  ........  488 

Water  supply  of.     (See  Springfield  and  Ludlow,  pp.  180,  197-227.) 
Ludlow  Basin,  analysis  of  water  of  .......  .  197-227 

Ludlow  Canal,  analysis  of  water  of  .  *        .  .  197-227 

Ludlow  Reservoir,  analysis  of  water  of   .  .  197-227 

Lydia  Pinkham  Medicine  Company  (Lynn),  advice  concerning  well  of        .  112 

Lynn,  advice  concerning  water  of  certain  springs  in  .....      90, 92 

Advice  concerning  well  of  Lydia  Pinkham  Medicine  Company    .  112 

Milk  supply  of       ........  .  443 

Water  supply  of     ..........         .  13 

Lynn  and  Saugus,  water  supply  of  .  .177, 196-227 

Lynnfield,  advice  concerning  Sagamore  Spring  .  .  112 

Milk  supply  of       ..........         .  445 

Mabbett,  Geo.,  A  Sons  (Plymouth),  advice  concerning  well  of  .  112 

Machine  shops     ............  783, 851 

Malaria,  examination  of  blood  for  parasite  of  ......  531 

Reported  oases  of,  by  towns    .........  712 

Malarial  fever,  deaths  and  death-rates  from    .......  739,  759 

Maiden,  advice  concerning  ice  supply  from  Swain's  and  Towner's  ponds  .  117 

Examination  of  dairies  in         .  .  484 

Milk  suppb'  of       ..........         .  443 

Water  supply  of.     (See  Metropolitan  Water  District,  pp.  174,  194-227.) 
Malignant  pustule,  deaths  from     .........  676,  682 

Reported  cases  of,  by  towns    .........  709 

Malt  extract,  examination  of  .........  474 

Malt  liquor,  examination  of  .  .  .  474 
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178.  186 
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Manchester,  advice  concerning  water  supply  of        .         .         . 

Water  supply  of    .......         . 

Mann  Reservoir,  analysis  of  water  of      . 

Mansfield,  advice  concerning  well  at  Hartwell  School 

Milk  supply  of       .......         . 

Water  supply  of    .         ... 

Manufacture  of  wearing  apparel     ...... 

Maple  sugar,  examination  of  ...... 

Recommendation  of  Board  concerning  legislation  relative  to 
Maple  syrup,  examination  of  ...... 

Recommendation  of  Board  concerning  legislation  relative  to 
Marblehead,  examination  of  dairies  in    . 

Milk  supply  of       .......         . 

•  Water  supply  of    .......         . 

Marion,  advice  concerning  wells  in  ....         . 

Water  supply  of 

Marlborough,  milk  supply  of  ...... 

Water  supply  of    .......         . 

Marshfield,  water  supply  of  . 

Martin*s  Brook  Sanatorium  (North  Reading),  advice  concerning  water  supply 

of 

Massachusetts  Hospital  for  Epileptics  (Monson),  advice  concerning  sewerage 
Massachusetts  Hospital  Sohoor(Canton),  advice  concerning  sewerage  of 

Advice  concerning  water  supply  for 
Massachusetts  Volunteer   Militia,   advice  concerning  well  at  camp  at  East 

Bridgewater 

Matfield  River,  advice  concerning  pollution  of  .154 

Maynard,  advice  concerning  pollution  of  Assabet  River 

Advice  concerning  pollution  of  Assabet  River  by  wastes  from  American 
Woolen  Company         ....... 

Advice  concerning  sewerage  system  of  American  Woolen  Company 

Water  supply  of    .........         .     178 

Measles:  — 

Deaths  and  death-rates  from 672-682 

Fatality  of  cases  of 

Registered  deaths  from 

Reported  cases  of  . 
By  towns  . 

Seasonal  prevalence  of 

Weekly  returns  of  death  from  ...... 

Meat  products,  examination  of      ......         . 

Mechanical  filtration,  with  ferric  sulphate  as  a  coagulant 

With  and  without  the  use  of  a  disinfectant        ... 
Medfield,  advice  concerning  water  supply  of  Medfield  Insane  Asylum 

Water  supply  of    ........         . 

Medfield  Insane  Asylum  (Medfield),  advice  concerning  water  supply  of 
Medford,  examination  of  dairies  in  .....         . 

Bdilk  supply  of       ........         . 

Water  supply  of.     (See  Metropolitan  Water  District,  pp.  174,  194-227.) 
Medical  and  surgical  appliances  in  factories 
Medicines,  proprietary,  advertised  as  unsalable  at  retail 
Meetinghouse  Pond,  analysis  of  water  of 
Morose,  advice  concerning  ice  supply 

Examination  of  dairies  in        ...         . 

Milk  suppb'  of 

Water  supply  of.     (See  Metropolitan  Water  District,  pp.  174,  194-227.) 
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Meningitu,  other  than  oerebrcHipmal,  reported  cases  of,  by  towns  712 

Weekly  returns  of  death  from 685 

Merrimao,  water  supply  of 178.  230-245 

Merrimack  River,  analysis  of  filtered  water  of 196-227 

Examination  of      ..........         .  253 

Flow  of 273.274.276 

Pollution  of 22 

Merrimack  River  water,  double  filtration  of,  with  and  without  the  use  of  a 

disinfectant 326 

Metal  polishing  and  buffing,  processes  of 793,  801 

Metal  working  establishments        .........  813 

Methuen.  milk  supply  of       .........         .  445 

Water  supply  of 178.230-245 

Metropolitan  Water  District,  water  supply  of 174. 194-227 

Middleborough.  water  supply  of    .......         .    178,  231-245 

Middleton.  examination  of  dairies  in       .......         .  484 

Water  supply  of.     (See  Danvers  and  Middleton,  pp.  176.  195-227.) 

Middleton  Pond,  analysis  of  water  of .  196-227 

Milford,  milk  supply  of         .........         .  445 

Milford  and  Hopedale,  water  supply  of 178,196-227 

Military  hygiene  ...........  774 

MUk:  — 

Authority  of  inspectors  of  the  Board  to  take  samples  6f     .         .         .  .  33 

Condensed,  examination  of      ........  .  473 

Fraudulently  adulterated 448 

From  cities 443 

From  towns ............  444 

From  suspected  producers 447 

Of  known  purity    ...........  459 

Milk,  market,  a  study  of  some  of  the  spore-bearing  anaerobic  bacteria  in  632 

Mm  Brook,  analysis  of  water  of 197-227 

Mills.     (See  Textiles.) 

MiQbury,  advice  concerning  water  supply  of  ......         .  95 

Water  supply  of 178,231-245 

Millham  Brook  Reservoir,  analysis  of  water  of         .....         .  196-227 

MHys,  milk  supply  of 445 

Water  supply  of 178,231-245 

Millvale  Reservoir,  analysis  of  water  of 195-227 

Milton,  milk  supply  of 445 

Water  supply  of.      (See   Metropolitan  Water    District,   pp.    174,    194- 
227.) 

Mince  meat,  examination  of 474 

Minors  in  factories,  health  of:  — . 

Health  District  No.  2 772 

Health  District  No.  3 777 

Health  District  No.  4 781 

Health  District  No.  5 .  793,  804 

Health  District  No.  6 814 

Health  District  No.  7 818 

Health  District  No.  8 828 

Health  District  No.  9 835 

Health  District  No.  10 840 

Health  District  No.  11 842 

Health  District  No.  12 852 

Health  District  No.  13 856 

Health  District  No.  14 859,  862 

Health  District  No.  15   .........         .  866 
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Minora  in  faotoriee,  health  of,  in  relation  to  the  industry  ....  783 

Chocolate  and  cocoa       ..........  783 

Japanning  leather  ..........  783 

Jeweliy 783 

Machine  shops       ...........  783 

Pearl  working 784 

Rubber  goods 784 

Silverware 784 

Straw  and  felt  hats,  manufacture  of         ......         .  784 

Textiles 784 

Monson,  advice  concerning  sewerage       ........  133 

Advice  concerning  sewerage  of  Massachusetts  Hospital  for  Epileptics  135 

Water  supply  of 178,231-246 

Montague  and  EWing,  water  supply  of 178,186,196-227 

Montgomery  Reservoir,  analysis  of  water  of   .  .  198-227 

Morse  Reservoir,  analysis  of  water  of     .......         .  196-227 

Mortality,  returns  of 683 

Morton  Brook,  analysis  of  water  of 195-227 

Mountain  Street  Reservoir,  analysis  of  water  of       .....         .  197-227 

Muddy  Pond  Brook,  analysis  of  water  of 198-227 

Mumps,  reported  cases  of,  by  towns 709, 719 

Municipal  refuse,  the  collection  and  disposal  of        .....         .  405 

MuschopAUge  Lake,  analysis  of  water  of 195-227 

Nahant,  water  supply  of.     (See  Metropolitan  Water  District,  pp.  174,  194-227.) 
Nantucket,  examination  of  dairies  in      .......         .  485 

Milk  supply  of 445 

Water  supply  of 178, 196-227 

Nashua  River,  examination  of        ........         .  254 

Plow  of 270.272,274 

PoUution  of  north  branch  of   ........         .  18 

Rainfall  on  watershed  of         ........         .  271 

Natick,  milk  supply  of  ..........  445 

Water  supply  of 178,231-245 

Needham,  milk  supply  of 445 

Water  supply  of 178,231-245 

Neponset  River,  examination  of     ........         ,  254 

PoUution  of 21 

New  Bedford,  advice  concerning  location  of  bath-house  at  Clark's  Cove  164 

Advice  concerning  sewerage 136 

Milk  supply  of 444 

Water  supply  of 178, 196-227 

New  Hampshire,  examination  of  dairies  in       ......         .  486, 487 

Newbuiirport,  milk  supply  of 444 

Water  supply  of 178,186,231-245 

Nerwton,  milk  supply  of 444 

Water  supply  of 178, 187,  231-245 

Nonalcoholic  drinks,  examination  of       .......         .  474 

Noodles,  examination  of        .........         .  474 

North  Adams,  advice  concerning  pollution  of  Hoosick  River     ....  164 

Milk  supply  of       ..........  .  444 

Water  supply  of 178,196-227 

North  Andover,  milk  supply  of      ........         .  445 

Water  supply  of 178,197-227 

North  Attleborougfa,  advice  concerning  sewerage  139 

Milk  supply  of      ..........         .  445 

Water  supply  of 178,231-245 
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North  Brookfield,  water  supply  of  ..... 

North  Chelmsford  Fire  District  (Chelmsford),  water  supply  of 
North  Pond,  analysis  of  water  of  . 
North  Reading,  advice  concerning  water  supply  of  Martin's  Brook 

Advice  concerning  well  at  railroad  station 

Examination  of  dairies  in        .....         . 

Milk  supply  of 

North  River,  advice  concerning  pollution  of,  in  Salem  and  Peabody 

North  Watuppa  Lake,  analysis  of  water  of      . 

Northampton,  examination  of  dairies  in  .... 

Milk  supply  of 

Water  supply  of    . 
Northborough,  water  supply  of 
Northbridge,  water  supply  of 
Northfield,  water  supply  of 

Norton,  advice  concerning  well  at  Wheaton  Seminary 
Norwood,  advice  concerning  purification  of  wastes  from  Winslow 
Smith  Company  . 

Milk  supply  of       ...         . 

Water  supply  of    . 
Notch  Brook  Reservoir,  analysis  of  water  of 
Nuisances,  local,  definition  of 

Health  District  No.  1     . 

Health  District  No.  3     . 

Health  District  No.  4     . 

Health  District  No.  5     . 

Health  District  No.  6     . 

Health  District  No.  7     . 

Health  District  No.  9     . 

Health  District  No.  10  . 

Health  District  No.  12  . 

Health  District  No.  14  . 

Health  District  No.  15  . 
Numerical  data    ..... 
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Oak  Bluffs,  examination  of  dairies  in 

Milk^supply  of       .         .         . 

Water  supply  of    . 
Occupation,  hygiene  of.     (See  Hygiene,  factory  and  industrial.) 
Olive  oil,  examination  of        ........  . 

Onota  Lake,  advice  concerning  use  of,  as  temporary  water  supply  for  Pittsfield 
Ophthalmia  neonatorum,  declared  to  be  a  disease  dangerous  to  the  public  health 

Reported  cases  of,  by  towns 
Orange,  water  supply  of 
Orange  extract,  examination  of 
Organ  and  piano  factories 
Orleans,  examination  of  dairies  in 
Oxford,  water  supply  of 
Oysters,  examination  of 


Paint  mill  wastes  ...... 

Palmer,  advice  concerning  water  supply  of  Bondsville 

Advice  concerning  well  of  Thomdike  Company  (Thorndike) 
Advice  concerning  wells  at  Thomdike  and  Wire  Mill  Village 
Milk  supply  of       .......         . 

Water  supply  of     .......         . 
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supply  from  Onota  Lake 


Palmer,  water  supply  of  Bondsville 
Paper  mills,  waste  liquors  from 

Straining  through  coke  ..... 

Screening,  sedimentation  and  chemical  precipitation 

Further  experiments  with  wastes  from 

Paper  mill  A      .....         . 

Paper  mill  B      . 
Pastry,  examination  of  ..... 

Peabody,  advice  concerning  pollution  of  North  River 

Advice  concerning  taking  of  lands  for  protection  of  water 

Advice  concerning  well  in  Wilson  Square 

Examination  of  dairies  in 

Milk  supply  of       .         .         . 

Water  supply  of    . 
Pearl  working      .... 
Pellagra,  death  from,  during  1909 
Pentucket  Lake,  analysis  of  water  of 
Pepperell,  examination  of  dairies  in 

Water  supply  of    . 
Peppermint  extract,  examination  of 
Pharmaceutical  preparations,  manufacture  of 
Phillipston  Reservoir,  analsrsis  of  water  of 
Piano  and  organ  factories 
Pickles,  examination  of  .         .         . 

Pigs*  feet,  examination  of      . 
Pittsfield,  advice  concerning  temporary  water 

Advice  concerning  water  supply  of  . 

Examination  of  dairies  in 

Milk  supply  of       .         .         . 

Water  supply  of    . 
Rules  and  regulations  for  protection  of 
Plainville,  advice  concerning  water  supply  of 

Water  supply  of    . 
Plumbers,  State  Board  of  Examiners  of,  report  of 
Plumbing,  law  rdative  to  supervision  of  the  business  of 
Plymouth,  advice  concerning  Elder  Brewster  Spring 

Advice  concerning  well  of  George  Mabbett  and  Sons 

Milk  supply  of      .....         . 

Water  supply  of    . 
Pneumonia,  deaths  and  death-rates  from 
Pollution  of  rivers         ...... 

Population,  cities  and  large  towns,  estimated  for  1908 

For  1909 

Porter,  examination  of  ..... 

Potato  flour,  examination  of  .... 

Powow  River,  advice  concerning  pollution  of  . 
Pressed  meat,  examination  of         ...         . 

Ptinooton,  examination  of  dairies  in        .         .         . 

Printing  and  binding  establishments 

Printing  or  finishing  textiles  ..... 

Proprietary  foods,  examination  of  . 

Proprietary  medicines,  advertised  as  unsalable  at  retail 

Prosecution  ....... 

Prosecutions  under  food  and  drug  acts,  statistics  concerning 
Provincetown,  examination  of  dairies  in 

Milk  supply  of       .         .         . 
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Provincetown,  water  supply  of 179, 188,  231-245 

PubUc  buildings,  hygiene  of 790,  839,  861 

Puerperal  fever,  deaths  and  death-rates  from  .......  739, 759 

Purification  of  water  during  1908  and  1909 304 

Quincy,  advice  concerning  ice  supply     ........  116 

Advice  concerning  sewerage  of  Hough's  Neck  and  Germantown  143 

Milk  supply  of       ..........         .  444 

Water  supply  of.     (See  Metropolitan  Water  District,  pp.  174,  194-227.) 

Rabies,  report  upon  the  investigation  relative  to  the  treatment  of     .         .         .  5 

Rainfall  in  Massachusetts 264 

Deficiency  in,  and  effect  on  public  water  supplies      .....  10 

On  Nashua  River  watershed 271 

On  Sudbury  River  watershed 267 

Randolph  and  Holbrook,  water  supply  of 179, 197-227 

Reading,  advice  concerning  water  supply  of 104 

Advice  concerning  well  in        ........         .  112 

Advice  concerning  well  of  O.  P.  Symonds  A  Sons 112 

Examination  of  dairies  in        ........         .  485 

Milk  supply  of 446 

Water  supply  of 179,231-245 

Refinery,  sugar 809 

Refuse,  municipal,  collection  and  disposal  of 405 

Rendering  works           ...........  838 

Revere,  advice  concerning  sanitary  conditions  at  Revere  Beach  144 

Milk  supply  of       ..........         .  446 

Water  supply  of.     (See  Metropolitan  Water  District,  pp.  174,  194-227.) 

Revere  Beach  (Revere),  advice  concerning  sanitary  conditions  at      .                   .  144 

Rhode  Island,  examination  of  dairies  in  487 

Richmond,  examination  of  dairies  in       .......         .  488 

Milk  supply  of       ..........         .  446 

Rivers,  examination  of           ..........  249 

Objectionable  conditions  in     ........         .  23 

Pollution  of  ...........          .  16 

Roaring  Brook,  analysis  of  water  of        .......          .  195-227 

Rochdale  (Leicester),  advice  concerning  water  supply  for          ....  87, 88 

Rockland,  advice  concerning  ice  supply 116 

Milk  supply  of 446 

Water  supply  of.     (See  Abington  and  Rockland,  pp.  14,  174,  194-227.) 

Rockport,  examination  of  dairies  in        .......         .  485 

Milk  supply  of       ..........         .  446 

Water  supply  of 179,197-227 

Routine  work  of  the  Board  ..........  35 

Rowley,  advice  concerning  Hillorest  Spring     .......  112 

Rubber  goods 784 

Manufacture  of 810 

Running  Gutter  Brook  Reservoir,  analsrsis  of  water  of      ....         .  105-227 

Rutland,  advice  concerning  sewerage  of  Rutland  State  Sanatorium    .                   .  146 

Water  supply  of 179 

Rutland  State  Sanatorium  (Rutland),  advice  concerning  sewerage  of                   .  146 

Sacket  Brook,  analsrsis  of  water  of 107-227 

Sagamore  Spring  (Lynnfield),  advice  concerning      ......  112 

Salad  dressing,  examination  of       ........         .  474 

Salad  oil,  examination  of       .........         .  474 
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Salem,  advice  concerning  welU  of  G.  C.  Vaughn  Leather  Company   .  112 

Milk  supply  of       ..........         .  444 

Salem  and  Beverly,  water  supply  of 179, 197-227 

Salem  and  Peabody,  advice  concerning  pollution  of  North  River  165 

Salisbury  Brook  Reservoir,  analysis  of  water  of 194-227 

Sand  filters,  ^oo  of  an  acre  in  area 283-288 

Sandwich,  examination  of  dairies  in 486 

Sandy  Pond,  analysis  of  water  of  ........         .  195-227 

Saugus,  examination  of  dairies  in 488 

Milk  supply  of 446 

Water  supply  of.    (See  Lynn  and  Saugus,  pp.  177,  196-227.) 

Saugus  River,  analysis  of  water  of 196-227 

Saundersville  (Grafton),  advice  concerning  spring  in 112 

Sausages,  examination  of       .........         .  474 

Saxonville  (Framingham),  advice  concerning  well   in 112 

Scabies,  reported  case  of 710 

Scarlet  fever,  deaths  and  death-rates  from 672-682,739.759 

Fatality  of  cases  of 691 

Registered  deaths  from  ..........  692 

Reported  cases  of 692,  695, 713 

By  towns 698,  713 

Seasonal  prevalence  of 696 

Weekly  returns  of  deaths  from 685 

Sehoolhouse  hygiene:  — 

Health  District  No.  1 769 

Health  District  No.  2 772 

Health  District  No.  3 778 

Health  District  No.  4 790 

Health  District  No.  5 793, 806 

Health  District  No.  6 816 

Health  District  No.  7 819 

Health  District  No.  8 829 

Health  District  No.  9 838 

Health  District  No.  10 840 

Health  District  No.  11 842 

Health  District  No.  12 853 

Health  District  No.  13 857 

Health  District  No.  14 861 

Health  District  No.  15 867 

Sdtuate,  water  supply  of 179,231-245 

Scott  Reservoir,  analysis  of  water  of  195-227 

Seats  for  women  in  mercantile  establishments  ......  793,  805 

Seekonk,  advice  concerning  well  of  Robert  S.  Brown  112 

Sewage,  analysis  of       ..........         .  280 

Disposal  and  purification  of  factory  wastes  or  manufacturing  341 

Preliminary  treatments  for  clarification  of         .....         .  281 

Sewer  outlets,  examination  of         ........         .  15 

Sewerage  and  sewage  disposal,  advice  concerning     .....        45, 49, 117 

Sewerage  and  water  supply,  report  on    .......         .  6 

Sharon,  water  supply  of         ...*....         .     179,  231-245 

Shaw  Pond,  analysis  of  water  of 197-227 

Sheffield,  water  supply  of 179,  231-245 

Sbelbume,  advice  concerning  water  supply  of  Shelbume  Falls  Fire  District  106 

Water  supply  of 179 

Shelbume  Falls  Fire  District  (Shelbume),  advice  concerning  water  supply  of  106 

Shell-fish,  examination  of       .........         .  474 
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672,  678 


Shirley,  water  supply  of         .  .         .         .         .  .         .179. 

Shoddy.     (See  Textiles.) 

Shoddy  mill  wastes       .... 

Shoes  and  leather  goods,  manufacture  of 
Shrimps,  examination  of        .         .         . 
Silk  mills,  wastes  from 
Silver  Lake,  analysis  of  water  of 
Silver,  refining  of  gold  and    . 
Silverware  ...... 

Slaughterhouse  inspection :  — 

Health  District  No.  1     . 

Health  District  No.  2     . 

Health  District  No.  3     . 

Health  District  No.  4     . 

Health  Distiict  No.  8     . 

Health  District  No.  9     . 

Health  District  No.  11    . 

Health  District  No.  12   . 

Health  District  No.  15   . 
Slaughterhouses,  inspection  of 
Slaughtering  of  neat  cattle,  sheep  and  swine,  report 
Slow  sand  filters  ..... 
Smallpox,  deaths  and  death-rates  from  . 

Reported  cases  of  . 

By  towns  ..... 

Seasonal  prevalence  of    . 

Weekly  returns  of  death  from 
Snake  Brook  Reservoir,  analysis  of  water  of 
Somerset,  advice  concerning  water  of  wells  in 
Soap  making        ..... 
Somerville,  mUk  supply  of     . 

Water  supply  of.     (See  Metropolitan  Water  District,  pp.  174.  194-227.) 
South  Framingham,  advice  concerning  location  of  slaughterhouse  of  Louis  Hill 
South  Hadley,  examination  of  dairies  in 

Water  supply  of     .........         .     179 

Southampton,  examination  of  dairies  in 
Southborough,  advice  concerning  water  supply  of 
Southbridge,  water  supply  of  .         .         . 

Southwick,  examination  of  dairies  in 
Spencer,  milk  supply  of         ...  . 

Water  supply  of    . 
Spices,  examination  of  .... 

Spicket  River,  advice  concerning  pollution  of 

Pollution  of  . 
Spot  Pond,  analysis  of  water  of      . 
Spring  Pond,  analysis  of  water  of  . 
Springfield,  advice  concerning  Bircham  Bend  Spring 

Milk  supply  of       ...         . 
Springfield  and  Ludlow,  water  supply  of 

Standard  Jewelry  Company  (Arlington),  advice  concerning  well  of 
State  Industrial  School  for  Girls  (Lancaster),  advice  concerning  sewerage  . 
State  inspectors  of  health,  changes  in  legislation  which  affect  the  work  of 

Third  annual  report  upon  the  work  of      .....         . 

Statistical  summaries    . 

Stockbridge,  advice  concerning  water  supply  of         ....         . 

Water  supply  of 180, 
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Stone  cutting       ............  837 

Stoneham,  milk  supply  of      .........  .  446 

Water  supply  of.     (See  Metropolitan  Water  Districtt  pp.  174,  194-227.) 
Stony  Brook  Reservoir,  analysis  of  water  of    .  .  104-227 

Stoughton,  milk  supply  of     .........  .  446 

Water  supply  of 180.198-227 

Straw  and  felt  hats,  manufacture  of 784,  851 

Streams,  flow  of 266 

Sudbury,  examination  of  dairies  in  ........  488 

Sudbury  Reservoir,  analysis  of  water  of  .......  194-227 

Sudbury  River,  flow  of 266,  267. 274 

Rainfall  on  watershed  of         ........         .  267 

Sugar  refinery      ............  809 

Sulphur  dioxide  in  dried  fruits        .........  468 

Summary  of  food  and  drug  inspection     ........  426 

Sunderland,  water  supply  of  .........  180 

Suntaug  Lake,  analysis  of  water  of         ........  197-227 

Supplement  ............  43 

Swain's  Pond  (Maiden),  advice  concerning  ice  from 117 

Swampscott,  milk  supply  of  .........         .  446 

Water  supply  of.    (See  Metropolitan  Water  District,  pp.  174,  194-227.) 
Ssrmonds,  O.  P.,  &  Sons  (Reading),  advice  concerning  well  of    .  112 

Syrup,  examination  of  ..........         .  472,  474 

Table  sauce,  examination  of 472,  474 

Tanneries 837,  852 

Tanneries,  wastes  from  ..........  342 

Tannery  A 342 

Precipitation  with  lime 343 

Coke  strainer     ...........  343 

Tannery  B  ...........  344 

Removal  of  arsenic  by  coke  and  iron    .......  346 

Tannery  C 346 

Trickling  filter  receiving  tannery  sewage 349 

Taunton,  mUk  supply  of        .........  .  444 

Water  supply  of 180, 198-227 

Taunton  River,  examination  of      ........         .  255 

Pollution  of 22 

Tekoa  Reservoir,  analysis  of  water  of     .......         .  198-227 

Templeton,  advice  concerning  sewerage  of  Templeton  Inn  147 

Milk  supply  of 446 

Templeton  Inn  (Templeton).  advice  concerning  sewerage  of  147 

Ten  Mile  River,  pollution  of  ........         .  23 

Tenement  hygiene 791,793,820,838,840,853 

Tetanus,  deaths  from 676,  682 

Reported  cases  of,  by  towns    .........  710,  719 

Weekly  returns  of  death  from  ........  685 

Tewksbury,  examination  of  dairies  in      .......         .  485 

Textflee 784,  809,  810,  850,  852 

Thomdike  (Pahner),  advice  concerning  water  supply  of  Thomdike  Company    .  99 

Advice  concerning  well  at        ........  .  112 

Thomdike  Company  (Palmer),  advice  concerning  water  supply  of    .         .         .  99 

Thunder  Brook,  analysis  of  water  of       .......         .  194-227 

Tillotson  Brook  Reservoir,  analysis  of  water  of        .....         .  198-227 

Tisbury,  milk  supply  of 446 

Water  supply  of 180,  231-245 
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Topsfield,  examination  of  dairies  in 

Towner's  Pond  (Maiden),  advice  concerning  ice  from 

Townsend,  examination  of  dairies  in 

Trachoma,  declared  to  be  a  disease  dangerous 

Reported  cases  of,  by  towns    . 
Trichinosis,  reported  cases  of,  by  towns 
Trickling  filters    .... 
Tripe,  examination  of  . 
Truro,  examination  of  dairies  in     . 
Tubercular  meningitis,  reported  cases  of,  by  towns 
Tuberculosis,  deaths  and  death-rates  from 

Examination  of  sputum  for  bacilli  of 

In  factories  ..... 

Other  than  pulmonary,  reported  cases  of. 
Weekly  returns  of  death  from 

Reported  cases  of,  by  towns    . 

Weekly  returns  of  death  from 
Tuberculosis  in  tenement  workrooms 
Tyngsborough,  examination  of  dairies  in 
Typhoid  fever,  bacteriological  diagnosis  of 

Deaths  and  death-rates  from 

Fatality  of  cases  of 

Outbreak  of,  in  Boston 
In  Jefferson 
In  Maynard 

Registered  deaths  from 

Reported  oases  of  . 
By  towns  . 

Seasonal  prevalence  of 

Weekly  returns  of  death  from 


to  the  public  health 


Wachusett  Lake,  analysis  of  water  of 
Wachusett  Reservoir,  analysis  of  water  of 
Wakefield,  milk  supply  of      . 

Water  supply  of    . 
Walden  Reservoir,  analysis  of  water  of  . 
Wallace  Reservoir,  analysis  of  water  of  . 
Walpole,  water  supply  of       .         .         . 
Waltham,  milk  supply  of       .         .         . 

Water  supply  of    . 
Wannacomet  Pond,  analysis  of  water  of 


Upper  Hobbs  Brook  Reservoir,  analysis  of  water  of 
Upper  Holden  Reservoir,  analysis  of  water  of 
Upward  filtration  ..... 

Uxbridge,  water  supply  of     . 


Vaccine  virus,  report  upon  the  production  and  distribution  of 
Vanilla  extract,  examination  of      .          .         . 
Varicella,  reported  cases  of,  by  towns 
Vaughn,  G.  C,  Leather  Company  (Salem),  advice  concerning  wells  of 
Ventilation  of  tenements       .... 
Vermont,  examination  of  dairies  in 
Vinegar,  examination  of         ...          . 
Vital  statistics  of  Massachusetts  during  1908  . 
During  1909 
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Ware,  milk  supply  of    . 
Water  supply  of    . 
Ware  River,  examination  of  . 

Pollution  of  . 
Wareham,  advice  concerning  well  at  almshouse 

Water  supply  of    . 
Wareham  Fire  District  (Wareham),  water  supply  of 
Warren,  milk  supply  of  ...  . 

Water  supply  of    . 

Washington,  examination  of  dairies  in 

Wastes,  disposal  and  purification  of  tannery,  wool,  carpet,  paper,  dye,  creamer^', 

binder's  board,  yeast,  cotton  batting,  silk,  illuminating  gas,  bleacherj', 

shoddy,  glue  and  paint  .... 

Water:  — 

Double  filtration  of         .....  . 

Filtration  of,  less  polluted  than  Merrimack  River  water 
Increase  of  bacteria  in  disinfected    .... 

Purification  of,  during  1908  and  1909 
Water  consumption  in  cities  and  towns  .... 

Water  purification,  studies  upon  disinfection  as  an  adjunct  to 
Water  supplies,  advice  concerning  .... 

Cities  and  towns  having  public  water  supplies  (Table  No. 

£fiFect  upon,  of  deficiency  in  rainfall 

Examination  of      ......  . 

Ground-water  supplies   ...... 

Ammonia  in  ground  waters  (Tables  Nos.  22  and  23) 
Averages  of  chemical  analyses  of  (Table  No.  19) 
Classified  according  to  excess  of  chlorine  (Table  No.  20) 
Hardness  of  ground  waters  (Table  No.  25) 
Iron  in  ground  waters  (Table  No.  24)   . 
Nitrates  in  ground  waters  (Table  No.  21)      . 
Residue  on  evaporation  in  ground  waters  (Table  No.  26) 
Sanitary  protection  of    . 
Surface-water  supplies    ...... 

Ammonia  in  surface  waters  (Tables  Nos.  4-7) 
Averages  of  chemical  analyses  of  (Table  No.  2) 
Color  of  surface  waters  (Tables  Nos.  12-15)  . 
Free  ammonia  in  surface  waters  (Tables  Nos.  8-11) 
Hardness  of  surface  waters  (Table  No.  16) 
Nitrates  in  surface  waters  (Table  No.  17) 
Residue  on  evaporation  in  surface  waters  (Table  No.  18) 
Sources  of,  protected  by  rules  and  regulations  (Table  No.  3) 
Towns  without  public  water  supplies 
Unsafe  public  water  supplies  . 
Water  supply  of  Lynn  .... 

Water  supply  and  sewerage,  advice  concerning 
Matters  relating  to.       . 
Report  on     ...... 

Water  supply  statistics  .... 

Water  works,  description  of  new,  and  changes  in  older,  works  since  1906 
Watertown,  examination  of  dairies  in      . 

Milk  supply  of       ......         . 

Water  supply  of.     (See  Metropolitan  Water  District,  pp. 
Wayland,  water  supply  of     .....         . 

Wearing  apparel,  manufacture  of  . 

Webster,  water  supply  of       .....         . 
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Weekly  mortality  returns 684 

Wellesley,  milk  supply  of 446 

Water  supply  of 180,231-245 

Wenham,  examination  of  dairies  in  .......  .  485 

Wenham  Lake,  analysis  of  water  of 197-227 

West  Brook,  analysis  of  water  of 197-227 

West  Brookfield,  water  supply  of 180 

West  Springfield,  milk  supply  of    .  446 

Water  supply  of .         .      180,  191. 198-227 

West  Stockbridge,  water  supply  of  180 

West  Tisbury,  examination  of  dairies  in  .......  488 

Westborough,  advice  concerning  sewerage  of  ......         .  149 

Advice  concerning  wastes  discharged  from  Hickey-Riedeman  Company    148, 151, 152 
Milk  supply  of       ..........  .  446 

Water  supply  of    . 180,  232-245 

Westfield,  advice  concerning  water  supply  of  Westfield  State  Sanatorium  .  110 

Examination  of  dairies  in         ........  .  486 

Milk  supply  of       ..........  ,  446 

Water  supply  of 180,  198-227 

Westfield  State  Sanatoriimi  (Westfield),  advice  concerning  water  supply  of  110 

Westford,  examination  of  dairies  in         .......  .  486 

Milk  supply  of       ..........  .  446 

Water  supply  of 180,191,232-245 

Westminster,  milk  supply  of  .........  446 

Weston,  advice  concerning  water  supply  of     .  .  Ill 

Water  supply  of 180,232-245 

Weston  Reservoir,  analysis  of  water  of   .......  .  194-227 

Westwood,  advice  concerning  wells  in  Islington  112 

Milk  supply  of       ..........         .  446 

Weymouth,  advice  conqeming  Crystal  Rock  Spring  .  112 

Milk  supply  of       ..........  .  446 

Water  supply  of 180,198-227 

Wheaton  Seminary  (Norton),  advice  concerning  well  at  .  .  .  112 

White,  Nelson  D.,  dc  Sons  (Winchendon),  advice  concerning  spring  of  112 

White  Pond,  analysis  of  water  of 196-227 

Whiting  Street  Reservoir,  analysis  of  water  of        .....  .  195-227 

Whitman,  milk  supply  of       .........         .  446 

Water  supply  of.     (See  Brockton  and  Whitman,  pp.  175,  194-227.) 
Whitney,  Baxter  D.,  dc  Son  (Winchendon) ,  advice  concerning  ice  from  pond  of  .  117 

Whooping  cough,  deaths  and  death-rates  from         ....     672-682,  739,  759 

Reported  cases  of,  by  towns 698,  713 

Weekly  returns  of  death  from  ........  685 

Wigwam  Beach  (Fairhaven),  advice  concerning  well  at  .  112 

Williamsburg,  water  supply  of 180,  198-227 

Williamstown,  advice  concerning  ice  supply   .......  117 

Advice  concerning  pollution  of  Hoosick  River  ......  16S 

Milk  supply  of       ..........         .  446 

Water  supply  of 180 

Wilmington,  milk  supply  of  .  .  .  446 

Winchendon.  advice  concerning  ice  supply  from  pond  of  Baxter  D.  Whitney  A  Son  117 

Advice  concerning  spring  of  Nelson  D.  White  A  Sons  112 

Advice  concerning  well  of  William  Brown  &  Sons  .  112 

Milk  supply  of       ..........         .  446 

Water  supply  of     .  181,  232-245 

Winchester,  examination  of  dairies  in      .......        .  488 

Milk  supply  of 466 
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Board  ot  Bsgist&atiom  nr  Dxntibtrt,  Dec.  31, 1909. 

To  His  Excellency  Eben  S.  Dbaper,  Governor, 

Sir  :  —  In  compliance  with  the  requirements  of  section  26, 
chapter  76  of  the  Revised  Laws,  the  State  Board  of  Registra- 
tion in  Dentistry  has  the  honor  to  submit  the  following,  its 
twenty-third  annual  report,  for  the  year  ending  Dec.  31,  1909. 

The  commissions  of  John  F.  Dowsley,  D.D.S.,  and  George 
E.  Mitchell,  D.D.S.,  having  expired,  they  were  reappointed 
as  members  of  this  Board  for  three  years,  and  qualified  accord- 
ing to  law. 

At  the  June  meeting  John  F.  Dowsley  was  re-elected  presi- 
dent of  the  Board,  and  George  E.  Mitchell  was  re-elected 
secretary. 

Three  meetings  have  been  held  in  Boston  for  examinations, 
in  March,  June  and  October.  The  result  of  these  examina- 
tions is  shown  in  tabular  form  as  follows :  — 


Passed  on  first  examination, 
Passed  on  second  examination, 
Passed  on  third  examination, 
Passed  on  fourth  examination, 
Passed  on  sixth  examination, 
Passed  on  eighth  examination, 

Total,         .... 


March  Examination. 

Whole  Number  examined,  SO, 

Rejected  on  first  examination. 


6 
6 
6 
1 
1 
1 

19 


Rejected  on  second  exarai nation, 
Rejected  on  third  examination,    . 
Rejected  on  foarth  examination,  . 
Rejected  on  seventh  examination. 


Total, 


18 

10 

4 
8 
2 

87 


June  Examination. 
Whole  Number  examined,  148. 


Passed  on  first  examination, 
Passed  on  second  examination, 
Pas.«etl  on  third  examination, 
Passed  on  eighth  examination, 


Total, 


78 
5 
2 
1 


86 


Rejected  on  first  examination, 
Rejected  on  second  examination. 
Rejected  on  third  examination, 
Rejected  on  fourth  examination. 
Rejected  on  fifth  examination, 
Rejected  on  eighth  examination, 

Total 


39 
12 
4 
2 
4 
1 

62 
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October  Examination. 
Whole  Number  examined^  69, 


Pasted  on  flrst  examination, 
Passed  on  second  examination, 
Passed  on  third  examination. 
Passed  on  fourth  examination, 
Passed  on  fifth  examination, 


Total, 


7 
8 
2 
2 
1 


20 


Rejected  on 
Rejected  on 
Rejecied  on 
R^ected  on 
Rejected  on 
Rejected  on 
Rejected  on 

Total, 


flrst  examination, 
second  examination, 
third  examination, 
fourth  examination, 
fifth  examination, 
sixth  examination, 
ninth  examination, 


8 
16 
7 
1 
2 
4 
1 


Recapitulation  . 

Whole  number  examined  for  the  year, 
Whole  number  passed  for  the  year,  . 
Whole  number  rejected  for  the  year. 


268 
126 

138 


Passed  on  flrst  examination. 
Passed  on  second  examination, 
PasHcd  on  third  examination. 
Passed  on  fourth  examination. 
Passed  on  fifth  examination, 
Parsed  on  sixth  examination. 
Passed  on  eighth  examination. 


Total, 


90 
19 
9 
8 
1 
1 
2 


12S 


Rejected  on 
Rejected  on 
Rejected  on 
Rejected  on 
Rejected  on 
Rejected  on 
Rejected  on 
Rejected  on 
Rejected  on 

Total, 


flrst  examination, 
second  examination, 
third  examination, 
fourth  examination, 
flfth  examination, 
sixth  examination, 
seventh  examination, 
eighth  examination, 
ninth  examination. 


00 

88 

15 

11 

6 

4 

2 

1 

1 

188 


Of  those  not  attending  a  dental  college,  8  passed  and  31 
were  rejected :  — 


Passed  on  first  examination, 
Passed  on  second  examination, 
Passed  on  third  examination. 
Passed  on  fourth  examination. 
Passed  on  fifth  examination, 
Passed  on  eighth  examination. 


Total, 


1 
2 
1 
1 
1 
2 

8 


Rejected  on 
Rejected  on 
R^ected  on 
Rejected  on 
Rejected  on 
Rejected  on 
Rejected  on 

Total, 


first  examination, 
second  examination, 
third  examination,     . 
fourth  examination, . 
flfth  examination, 
sixth  examination, 
seventh  examination, 


I 

6 
6 
7 
S 
2 
1 

81 


Of  those  examined  this  year,  224  received  their  training  in 
a  dental  college  or  university;  39  had  no  such  training. 

Of  the  224  college-educated  candidates  that  were  examined, 
125  passed  the  Board  and  received  certificates. 

Of  the  89  non-college  men  that  were  examined,  8  came  up 
to  the  requirements  of  the  Board  and  received  certificates. 

Six  cases  of  violation  of  the  dental  law  have  been  reported 
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by  the  Board  to  the  proper  police  authorities.  The  offenders 
were  prosecuted  and  convicted.  Three  cases  are  pending 
investigation. 

Since  the  filing  of  our  last  annual  report  and  following  our 
suggestions  therein,  an  important  piece  of  legislation  has  been 
enacted.  A  number  of  corporations  regularly  organized  under 
our  Massachusetts  law  for  the  express  purpose  of  practising 
dentistry,  and  extensively  advertising  by  card,  circular,  pam- 
phlet and  newspapers  to  attract  the  public,  claimed  to  be  ex- 
empt from  the  provisions  of  the  law  under  their  charters. 
While  an  individual  might  not  so  advertise  and  hold  himself 
out  as  a  practising  dentist  without  being  duly  authorized 
thereto,  these  *' dental  corporations"  (which  of  course  in  the 
nature  of  things  could  not  be  so  authorized),  however  un- 
-seemly  and  unprofessional  their  methods  should  be,  claimed 
the  right  to  do  as  they  pleased  in  this  respect,  with  impunity. 
This  manifest  spirit  of  commercialism,  special  privilege  and 
evasion  of  personal  responsibility  was  not  only  unfair  to  the 
individual  dentist  and  discreditable  to  the  profession,  but  also 
clearly  against  the  interests  of  the  public ;  and  to  test  the  law 
the  oflScers  of  three  of  these  corporations  were  duly  complained 
of,  tried  and  convicted  before  the  municipal  court  of  the  city 
of  Boston,  but  subsequently  upon  their  appeal  their  contention 
was  sustained  by  the  superior  court.  As  in  this  case  the  pros- 
ecution had  no  way  of  revising  such  decision  of  the  superior 
<;ourt  by  an  appeal  to  the  full  bench,  chapter  301  of  the  Acts 
of  1909,  making  the  law  specially  applicable  to  corporations 
as  well  as  to  individuals,  was  enacted ;  and  thereupon  these 
so-called  **  dental  corporations,"  like  the  bogus  **  dental  col- 
leges "  of  a  few  years  ago,  ceased  to  exist.  So  that  the  rights 
of  the  public  and  good  name  of  the  profession  in  Massachu- 
setts to-day  are  safeguarded  by  the  merited  reputation,  profes- 
sional honor  and  personal  responsibility  of  the  individual  duly 
authorized  after  examination  by  the  certificate  and  approval  of 
the  Board. 

The  meetings  for  the  examination  of  candidates  during  1910 
will  be  held  in  Boston,  March  3,  4  and  5,  June  1,  2  and  3, 
and  October  27,  28  and  29. 
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Financial  Statement. 

Fees  from  applicants  received  and  paid  into  the  treasury  of  the 

Commonwealth  Dec.  1, 1909, f3.341  00 

Expenditures, 3,331  08 


All  of  which  is  respectfully  submitted. 


JOHN  F.   DOWSLEY,   President. 

G.    EVERETT   MITCHELL,  Secretary. 
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SUCCESSFUL  CANDIDATES  FOR  1909. 


March, 

Backland,  E.  H. 
Cornell,  J.  M. 
Dafresae,  D.  P. 
Edgar,  F.  N. 
Elwell,  S.  P. 
Feff er,  William 
Freeman,  H.  D. 
Ganzburg,  A.  6. 
Hayes,  W.  F. 
UoUihan,  J.  H. 
Hovestadt,  B.  J. 
Joy,  P.  W. 
MoAree,  D.  J. 
McGee,  T.  W. 
O'Brien,  W.  F. 
Reichenbach,  W.  C. 
Temple,  £.  S. 
Turner,  J.  F. 
Wood.  N.  S. 

June. 

Arkin,  Isaac  0. 
Baldwin,  C.  H. 
Barlow,  Greorge  Francis 
Billings,  H.  Le  Roy 
Blowe,  A.  T. 
Bragdon,  N.  W. 
Brayshaw,  W.  C. 
Briggs,  W.  E. 
Bums,  C.  J. 
Bums,  Walter  E. 
Bums,  Walter  P. 
Burr,  L.  E. 
Camey,  M.  F. 
Cbagnon,  E.  A. 
Churchill,  C.  F. 
Cleveland,  John  F. 
Cohen,  N.  N. 
Counihan,  E.  J. 


Cox,  J.  E. 
Cummings,  G.  A. 
Delano,  Frank  S. 
Denvir,  W  E. 
Desmarais,  Harvey  L. 
Dewyer,  Ernest  E. 
Donlan,  A  F. 
Donovan,  E.  J. 
Drea,  William  F. 
Duddy,  J.  J. 
Dunn.  John  Francis 
Durling,  Aubery  D? 
Dyon,  A.  H.  O. 
Eames,  H.  B. 
Edwards,  J.  P. 
Emery,  G.  C. 
Finni,  J.  N. 
Frost,  William  J. 
Gates,  E.  W. 
Gethro,  J.  C. 
Gibbons,  James  E. 
Griflfin,  Timothy  W. 
Hamilton,  A.  S. 
Horahan.  William  H. 
Hewson,  R.  F. 
Howard,  Henry  D.,  Jr. 
Hicks,  Harry  W. 
Hughes,  A.  v. 
Eeef  e,  J  E. 
Keene,  H.  L. 
Kirwan,  John  P. 
King,  John  A. 
Lazarus,  Isadore  H. 
Le  Clair,  C.  A. 
Levy,  J 
Lovejoy,  R.  S. 
MacKinnon,  F.  A. 
Mahoney,  J.  A. 
Martin.  Henry 
Maslen,  James  Carr 
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Masse,  Ulderrick  F.  X. 
Mateer  Wesley  H. 
McNally,  E.  J. 
McVey,  J  J. 
Mongoyan.  H.  £. 
Murphy,  J.  F. 
Murray,  W.  H. 
O'Connell,  J.  W. 
Perkins  H.  W. 
Priest.  Leslie  D. 
ReardoD,  R.  P. 
Richburg.  A.  6. 
Riley.  William  H. 
1^0 we,  C.  A. 
Singer,  A.  L. 
Singer,  Ida 
Skinner,  R.  C. 
Stegmaier,  C  W. 
Stone,  Philip  W. 
Siilli\an,  Fred  J. 
Swig,  H.  B. 
Waller.  S.  R. 
Weinstein,  J  S. 
Wells,  L  J. 
Wheaton,  F.  B. 


Whelan,  Walter  J. 
Wry,  C.  B. 
Young,  L.  D. 

October. 

Brouillet,  Chas.  S. 
Brown,  Charles  R. 
Chadsey,  £arl  £. 
Connell,  James  L. 
Davis,  Lamuel  L. 
Dobbin,  Arthur  H. 
Field,  Chas.  £. 
Flanders,  Burton  £. 
Frary,  Helen  B. 
Ginsburg,  Samuel  L. 
Greene,  T.  P.  Ernest 
Hampe,  Frederick  G. 
Reach,  Henry  R. 
Kirby,  Thomas  £. 
Murphy,  Raymond  J. 
Parker,  Calvin  M. 
Spring,  James  J. 
Thompson  John  Campbell 
Urofsky,  Isadore 
Whiuery,  Lindley  D. 
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RULES  GOVERNING  EXAMINATIONS. 


1.  No  person  can  be  eligible  to  take  the  examination  unless  he  or  she 
be  twenty-one  years  of  age,  and  of  good  moral  character. 

2.  The  Board  will  meet  three  times  a  year  for  the  examination  of  candi- 
dates, viz.,  in  Mait'h.  June  and  October. 

3.  Candidates  presenting  themselves  must  file  their  application  with  the 
secretary,  and  at  the  same  time  pay  to  him  a  fee  of  120,  which  fee  cannot 
in  any  case  be  returned.  A  candidate  failing  to  pass  will  be  entitled  to  one 
re-examination  free  of  charge ;  for  each  subsequent  examination  a  fee  of 
$5  will  be  charged.  Applications  must  be  filed  ten  days  prior  to  the  exam- 
ination. 

4.  No  temporary  permits  or  license  can  be  granted  under  any  circum- 
stances whatever. 

5.  The  theoretical  examinations  will  be  in  writing  on  the  following  sub- 
jects, and  in  the  English  language :  anatomy,  physiology,  chemistry,  materia 
medica,  therapeutics,  metallurgy,  histology,  pathology,  ansesthesis.  oral  sur- 
gery orthodontia,  operative  and  prosthetic  dentistry.  There  also  must  be 
a  practical  demonstration  of  skill  in  operative  dentistry. 

6.  All  written  examinations  must  be  on  paper  furnished  by  the  sec- 
retary. The  Board  will  also  provide  chairs  for  the  practical  examina- 
tions, but  the  applicants  must  ftirnish  their  own  patients,  instruments  and 
materials 

7.  Any  candidate  detected  in  giving  or  obtaining  aid  during  examinations 
will  be  dismissed  from  the  room,  and  his  or  her  papers  will  be  rejected  for 
the  entire  examination. 

8.  The  handwriting  of  candidates  must  be  legible :  spelling  and  use  ot 
correct  language  will  be  considered  in  making  up  the  rating  on  the  answers. 

9.  The  questions  must  not  be  removed  from  the  books,  nor  copies  of 
them  made. 

10.  Each  candidate  will  receive  a  card,  with  his  or  her  examination  num- 
ber.    By  this  number  shall  the  candidates  be  known  throughout  the  exam- 
nation. 
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LIST    OF    DEATHS     REPORTED     TO      THE 
BOARD    DURING    THE  YEAR    1909. 


Adams,  S.  B. 
Fitzgerald,  J.  R. 
Holt,  L  J. 
Keefe,  Dennis  F. 
Lauman,  J.  M. 
Miller,  F.  W. 
Merrill,  Frederick  A. 


Morrison,  G.  S. 
Pierce,  C.  N. 
Saville,  A.  F. 
Stone,  Hany  N. 
Whitten,  Frank  E. 
Wetherbee,  I.  J. 
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REPORT. 


To  His  Excellency  Eben  S.  Draper,  Governor. 

Sib  :  —  In  compliance  with  the  laws  of  the  Common- 
wealthy  the  Board  of  Eegistration  in  Pharmacy  has  the  honor 
to  submit  the  following  report. 

There  are,  as  near  as  can  be  ascertained,  1,674  drug  stores 
in  the  State  at  the  present  time. 

The  condition  of  the  trade  from  a  financial  standpoint 
shows  a  slight  improvement  over  the  past  year,  and  there  is 
a  tendency  for  improved  and  larger  stores. 

The  Board  has  been  called  upon  to  interpret  and  establish 
rulings  as  regards  the  law  passed  June,  1908,  regulating 
the  manner  in  which  the  pharmacy  business  shall  be  con- 
ducted, and  undoubtedly  the  law  will  prove  satisfactory. 

Beferring  to  the  financial  statement,  it  is  a  great  pleasure 
to  say  that  for  the  first  time  in  the  history  of  the  Board 
it  has  been  more  than  self-sustaining.  The  fees  transmitted 
to  the  State  Treasurer  this  year  have  exceeded  all  expenses 
of  the  Board  by  $1,248.51. 

The  examinations  of  candidates  to  practise  pharmacy  have 
been  kept  up  to  a  high  standard. 

The  law  passed  June,  1908,  allowing  the  Board  to  issue 
assistant  certificates,  has  undoubtedly  been  an  incentive  to 
applicants,  as  the  Board  has  examined  more  candidates  than 
ever  before  and  100  more  than  last  year. 

The  Board  has  a  great  many  inquiries  as  to  what  the 
requirements  are  to  pass  an  examination,  and  we  take  pleas- 
ure in  submitting  a  statement  in  outline  of  what  is  expected 
of  the  candidates.     We  also  submit  a  few  typical  questions 
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and  a  description  of  practical  and  oral  tests  used  in  the  past 
year  in  these  examinations. 

The  State  Board  of  Health  has  done  good  work  in  prose- 
cuting and  convicting  a  few  unscrupulous  druggists  for  the 
sale  of  cocaine;  and  the  question  has  been  raised  whether 
the  Board  of  Pharmacy  should  take  any  action  in  accordance 
with  section  17,  chapter  76,  in  suspending  the  certificate  of 
registration  in  pharmacy  of  a  pharmacist  found  guilty  by  a 
court  of  law  for  violating  a  law  which  is  under  the  super- 
vision of  the  Board  of  Health. 

In  order  to  strengthen  the  State  Board  of  Health  in  this 
work  and  make  the  law  clear  as  to  our  duty  in  such  cases, 
we  would  recommend  that  the  words  "  the  enforcement  of 
which  is  under  the  supervision  of  the  board  of  registration  in 
pharmacy,"  in  section  16,  chapter  76,  be  stricken  out. 

We  would  recommend  that  a  list  of  non-poisonous,  do- 
mestic  remedies,  usually  sold  by  grocers  and  others,  should 
be  designated  in  connection  with  the  law  allowing  the  sale  of 
the  same. 

The  Board  continues  to  believe  that  there  is  no  necessity 
for  a  druggist  to  furnish  a  bond  for  the  exercise  of  a  sixth- 
class  license,  as  conditions  surrounding  such  licenses  are  not 
of  the  same  nature  as  surrounds  the  first  five  classes  of  liquor 
licenses. 

By  the  operation  of  the  law  that  precludes  reappointment, 
the  term  of  Dr.  Lucian  A.  Lamson  expires  with  this  report. 
Dr.  Lamson  has  filled  the  office  of  president  of  the  Board, 
and  has  given  to  the  public  and  to  the  uplifting  of  the  profes- 
sion of  pharmacy  his  earnest  and  conscientious  efforts,  and  it 
is  with  deep  regret  that  we  have  to  part  with  his  valuable 
assistance. 

Respectfully  submitted, 

ERNST  O.  ENGSTROM. 
CHARLES  F.  RIPLEY. 
L.  A.  LAMSON. 
IRVING  P.  GAMMON. 
PETER  J.  McCORMIOK. 
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REPORT  OF 

COMMITTEE   TO    NATIONAL   ASSOCIATION 

OF  BOARDS  OF  PHARMACY. 


To  the  Members  of  the  Massachusetts  State  Board  of  Pharmacy ^  Boston, 

As  representative  of  the  Massachusetts  Board  at  the  Con- 
vention of  the  National  Association  of  Boards  of  Pharmacy 
at  Los  Angeles,  August  18  to  22,  I  beg  to  submit  the  fol- 
lowing report. 

The  official  train  left  Chicago  Tuesday,  August  10,  at 
8  o'clock  P.M.  Four  members  of  the  executive  committee 
were  on  board,  and  it  enabled  us  to  do  a  large  amount  of 
work  in  arranging  the  details  for  the  meeting,  completing 
our  reports  and  finishing  all  other  business  which  was  to 
come  before  our  committee. 

Monday,  August  16,  was  the  first  session.  The  meeting 
was  very  enthusiastic.  Idaho  was  added  as  an  active  member. 
The  president's  address  was  read,  Mr.  Fred  A.  Hubbard,  a 
former  member  of  the  Massachusetts  Board  of  Pharmacy, 
presiding.  The  reports  of  the  different  committees  were 
submitted.  A  full  detail  of  the  proceedings  will  be  printed 
and  sent  to  each  member  of  the  association. 

I  reported  as  chairman  for  two  committees,  —  the  execu- 
tive and  syllabus  conmiittees.  The  syllabus  committee,  com- 
posed of  twenty-one  members  from  all  parts  of  the  United 
States,  is  an  outgrowth  of  a  request  from  New  York  State 
education  department  and  boards  of  pharmacy,  asking  the. 
National  Association  of  Boards  of  Pharmacy  to  select  seven 
men  to  aid  them  in  formulating  a  syllabus  for  all  schools  or 
colleges  of  pharmacy  in  the  United  States,  which  would  give 
an  outline  of  the  minimum  requirements  of  instruction  to 
be  given  by  a  school,  qualifying  it  as  competent  to  issue 
diplomas  to  pharmacy  students.  The  graduation  prerequisite 
clause  in  the  law  of  New  York  State  went  into  effect  in 
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1905,  and  no  positive  standard  has  yet  been  accepted  for 
what  constitutes  a  college  or  school  of  pharmacy,  but  the 
syllabus  committee  hopes  to  complete  its  labors  by  next  May. 
On  this  syllabus  committee  Professor  Rusby  of  Columbia 
College,  New  York,  is  chairman  of  the  sub-committee  on 
materia  medica ;  Professor  Beal  of  Scio,  0.,  of  the  sub-com- 
mittee on  pharmacy;  and  E.  O.  Engstrom  of  Massachusetts 
of  the  sub-committee  on  chemistry.  It  has  required  a  great 
deal  of  time  and  labor  to  complete  this  work,  and  when  it 
is  completed  it  will  not  alone  aid  New  York  State  or  other 
States  which  have  prerequisite  graduation  requirements  in 
their  laws  governing  applicants  for  examination  as  pharma- 
cists, but  will  aid  every  State  board  of  pharmacy  in  compil- 
ing their  questions  for  examination.  So  far  it  is  a  book  of 
118  pages,  and  the  complete  issue  will  be  about  150  pages. 

The  experience  meeting,  which  was  held  Tuesday  after- 
noon, was  very  interesting,  as  a  delegate  from  each  State 
gave  an  outline  of  his  work ;  and  I  feel  sure  we  all  can  profit 
by  each  other's  experience,  and  become  familiar  with  the 
different  methods  and  work  performed  by  other  boards. 

The  general  opinion  was  expressed  tjiat  there  is  a  scarcity 
of  clerks;  and  the  solution  seemed  to  be  to  encourage  a 
larger  number  of  young  men  to  qualify  as  assistant  pharma- 
cists. It  was  also  stated  that  we  have  in  the  United  States 
several  times  as  many  retail  drug  stores  in  proportion  to  the 
population  as  any  other  country  in  the  world. 

President  Lillie  recommended  that  high  school  and  college 
graduation,  with  five  years'  experience  in  a  drug  store,  should 
be  demanded  for  full  registration.  This  recommendation 
was  somewhat  modified  by  the  committee  on  the  president's 
address,  and  the  National  Association  simply  accepted  this 
portion  of  the  address  as  a  recommendation  for  consideration 
by  the  boards,  but  too  early  for  adoption. 

The  majority  of  the  members  expressed  their  belief  that 
the  qualifications  demanded  of  a  proprietor  or  manager  of 
h  store  should  be  continually  increased,  and  should  be  as 
much  greater  than  those  required  of  his  assistant  as  the  em- 
ployer's responsibility  is  greater  than  that  of  his  employee. 
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It  was  stated  very  plainly  that  it  was  entirely  optional 
with  the  Board  to  whom  application  was  made  for  a  re- 
ciprocal certificate  of  registration  to  refuse  or  issue  such 
certificate,  even  if  such  a  Board  was  an  active  member  of 
the  National  Association  of  Boards  of  Pharmacy,  and  the 
applicant  was  registered  before  an  active  member  of  the 
association. 

I  was  appointed  chairman  of  the  conmiittee  of  nomina- 
tion, member  of  the  committee  on  president's  address,  and 
retained  as  chairman  of  the  executive  committee  and  syllabus 
committee  for  this  year.  Mr.  P.  J.  McCormick  of  the 
Massachusetts  Board  was  appointed  a  member  of  the  legis- 
lative committee. 

I  should  certainly  recommend  that  we  continue  our  mem- 
bership in  this  association,  and  that  one  or  two  of  the  mem- 
bers of  our  board  who  have  a  longer  term  to  serve  than  myself 
should  represent  the  Massachusetts  State  Board  of  Phar- 
macy next  May  at  Richmond,  Va.,  when  the  1910  meeting 
will  be  held. 

Respectfully  submitted, 

ERNST  O.  ENGSTROM. 
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OUTLINE   OF   EXAMINATION   REQUIRE- 
MENTS. 


Applicants  for  registered  pharmacist  certificates  should 
have  at  least  four  years  of  practical  experience  in  a  retail 
drug  store,  under  the  supervision  of  a  registered  pharma- 
cist. 

One-half  of  actual  time  of  attendance  at  any  reputable 
college  of  pharmacy  or  employment  in  a  dispensary  or  phar- 
maceutical manufacturing  laboratory  will  be  accredited  on 
the  above  required  experience. 

The  applicant  must  be  at  least  twenty-one  years  of  age, 
and  have  a  general  knowledge  equal  to  the  knowledge  re- 
quired for  the  first  year  in  a  high  school.  This  is  neces- 
sary in  order  to  answer  questions  intelligently. 

Applicants  for  assistant  pharmacist  certificates  should 
have  at  least  three  years  of  practical  experience  in  a  retail 
drug  store,  and  be  at  least  nineteen  years  of  age. 

The  Board  has  granted  assistant  certificates  to  applicants 
for  registration  in  pharmacy  who  have  failed  to  attain  the 
required  75  per  cent,  general  average,  but  who  have  ac- 
quired a  general  average  of  50  per  cent,  and  not  less  than 
60  per  cent,  'in  dispensing. 

The  Board,  being  instituted  to  safeguard  the  people  of 
this  Commonwealth  against  incompetent  and  unsafe  phar- 
macists, has  tried  to  conduct  the  examinations  in  such  a 
manner  that  they  may  test  the  candidate's  knowledge  rather 
than  his  memory.  Unsafe  persons  are  not  only  the  ignorant, 
but  also  those  who  have  acquired  a  superficial  knowledge  by 
quiz  compends  or  attendance  at  incompetent  schools,  without 
receiving  instruction  in  practical  application. 

The  examination  consists  in  answering  written  questions 
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pertaining  to  pharmacy,  pharmaceutical  chemistry  and  ma- 
teria medica. 

Pharmacy  covers  the  subjects  of  pharmaceutical  arith- 
metic ;  pharmaceutical  Latin ;  manufacturing  pharmacy ; 
dispensing  pharmacy ;  theory  and  practice  of  pharmacy ;  phar- 
maceutical jurisprudence. 

Typical  Questions,  —  Subject  of  Phabmact. 

1.  Glycerite  of  the  phosphates  of  iron,  quinine  and  strychnine 
contains  0.8  gm.  of  strychnine  in  1,000  c.c.  How  much  strychnine 
is  there  in  a  teaspoonful  of  this  preparation? 

2.  Having  bought  5  gallons  of  witch  hazel,  which  upon  examina- 
tion shows  to  contain  13  per  cent,  alcohol  by  volume,  how  much 
alcohol  95  per  cent,  would  you  add  to  bring  it  up  to  U.  S.  P. 
standard  of  15  per  cent? 

3.  Write  out  in  full  the  Latin  and  give  the  meaning  in  English 
of  the  following  abbreviations  used  in  prescriptions:  (a)  Ejusd; 
{h)  Ft.  cataplasm;   (c)  Non  rep.;  (d)  Pulv.  subt.;  (e)  Agit. 

4.  What  three  causes  may  make  liquor  plumbi  subacetatis  below 
strength  f 

5.  In  making  aromatic  spirit  of  ammonia,  why  is  it  necessary  to 
use  translucent  crystals  of  carbonate  of  ammonia  f 

6.  What  should  be  the  rate  of  flow  of  the  percolate  indicated  in 
drops  per  minute  when  the  U.  S.  P.  directs  "  allow  the  percolation 
to  proceed  slowly"  t 

7.  Why  is  it  necessary  to  dispense  nitrate  of  silver  and  perman- 
ganate of  potassium  in  distilled  water? 

8.  Define  or  describe  what  you  understand  by  the  following  phar- 
maceutical terms:  (a)  Granulation;  (h)  Torref action ;  (c)  Calcina- 
tion; (d)  Maceration;  {e)  Dialysis. 

9.  What  chemicals  increase  the  solubility  of  phosphate  of  soda  in 
water? 

10.  What  is  the  law  regarding  the  labelling  of  non-official  prep- 
arations sold  in  drug  stores  not  on  a  physician's  prescription  t 

Pharmaceutical  chemistry  covers  the  subjects  of:  elemen- 
tary physics;  general  and  elementary  chemistry;  inorganic 
and  organic  pharmaceutical  chemistry;  quantitative  and 
qualitative  analysis;  pharmaceutical  assaying. 

Typical  Questions,  —  Subject  op  Chemistry. 

1.  Give  an  outline  description  of  the  different  appliances  used  in 
pharmacy  to  produce  and  modify  heat. 

2.  Explain  the  theory  of  freezing  mixtures,  and  give  an  example. 
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3.  Name  the  metals  of  the  alkaline  earths,  and  give  some  of  their 
common  characteristics. 

4.  What  is  the  chemical  difference  as  to  the  valence  of  iron  in 
the  ferrous  and  ferric  salts? 

5.  Explain  the  reaction,  and  show  either  by  equation  or  detailed 
description  how  the  solution  of  zinc  chloride  is  prepared  from  granu- 
lated zinc. 

6.  What  is  acetone  chemically,  and  what  are  its  uses  in  pharmacy  f 

7.  What  are  volumetric  solutions  described  in  the  U.  S.  P.,  and  how 
are  they  made? 

8.  How  would  you  distinguish  gallic  acid  from  tannic  acid  by  a 
chemical  test? 

9.  Name  six  drugs  which  the  U.  S.  P.  directs  to  be  assayed  to 
determine  their  alkaloidal  strength. 

10.  What  is  Mayer's  reagent  t  Is  it  necessary  to  remove  all  alcohol, 
ether  and  chloroform  before  applying  this  test?  If  so,  explain  the 
reason  for  it. 

Materia  medica  covers  the  subjects  of:  physiology;  bot- 
any; pharmacognosy;  pharmaco  and  therapy  dynamics; 
toxicology  and  posology. 

Typical  Questions,  —  Subject  op  Materia  Medica. 

1.  What  is  physiology,  and  why  should  a  pharmacist  have  some 
knowledge  of  the  same? 

2.  Describe  the  structure  of  a  flower. 

3.  Name  three  different  kinds  of  roots,  and  give  example  and 
description  of  each. 

4.  Describe  eucalyptus.  (Hve  botanical  name,  habitat,  parts  used 
and  active  constituents. 

5.  Name  four  adulterants  commonly  found  in  gum  asafoatida. 

6.  What  other  drugs  have  practically  the  same  physiological  effeet 
as  stramonium,  and  what  are  the  symptoms  in  case  of  poisoning  by 
themf 

7.  What  are  enzymes f    From  what  is  pepsin  obtained? 

8.  Name  four  active  cathartic  drugs,  and  state  to  what  they  owe 
their  cathartic  properties. 

9.  What  alkaloids  are  foimd  in  nux  vomica? 

10.  State  how  you  would  treat  a  case  of  poisoning  by  morphine 
(antidote;  how  much  to  administer,  etc.). 

The  candidate  must  thoroughly  have  studied  the  United 
States  Pharmacopoeia,  National  Formulary  and  such  text- 
books as  will  enable  him  to  understand  the  meaning  of  words 
and  terms  contained  therein;  also  the  theory,  definitions, 
fundamental    principles    and    chemical    and   physical    laws 
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which  govern  the  preparations  he,  as  a  pharmacist,  may  be 
called  upon  to  dispense. 

The  applicant  must  be  able  to  read  and  translate  phy- 
sicians' prescriptions,  to  point  out  incompatibilities,  to  cor- 
rect errors  in  doses  and  describe  methods  in  compounding,  ! 
to  know  the  sources  of  drugs,  their  Latin  and  English  names, 
habitat,  classification,  medicinal  preparations,  antidotes  and 
emergency  treatment  in  cases  of  poisoning. 

The  applicants  for  assistant  pharmacist  certificates  do  not 
need  to  take  the  written  examination  unless  they  so  desire. 

The  practical  and  oral  examinations  demonstrate  the  can-  i 

didates'  ability  to  apply  their  knowledge,  and  is  conducted  in 
the  following  manner :  — 

Five  prescriptions,  taken  from  the  files  of  drug  stores  in 
the  State,  which  require  different  methods  of  preparing,  are 
submitted  to  the  candidate.  Constant  watch  is  kept  on  the 
candidates  as  to  weighing,  measuring,  methods  of  procedure 
in  compounding,  neatness,  etc. 

Typical  Prescriptions  to  be  Compounded. 

Pasta  Zinci  Mollis.  I 

TV 

Zinc  Oxide 3  ii 

Calcinm  Carbonate 3  ii 

Linseed  Oil 3  ii 

Lime  Water 3  ii 

M  make  ointment. 

Emulsum  Peirolei. 

Petrolatum  Album  (U.  S.  P.) 6. 

Expressed  Oil  of  Almond                25. 

Acacia  ..........  5. 

Tragacanth 2.5 

Syrup  (U.  S.  P.) 10. 

Tincture  of  Lemon  Peel 1.5 

Water,  a  sufficient  quantity 100. 

Elixir  Acidi  Salicylid, 

Salicylic  Acid 8.5 

Potassium  Citrate 12.5 

Glycerin 50. 

Aromatic  Elixir  (U.  S.  P.)  q.  s 100. 

M  et  ft.  solution. 
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Pills  of  Aloes  and  Iron. 

B 

Aloes     .       '.         .         .         .         .         .  .   gr.  viii 

Feni  Reducti gr-  xii 

M  et  Ft.  Pil.  No.  viii 


Resorcin gr.  vi 

Salol      ..........  gr.  yi 

Bismuth  Subgallate gr.  xii 

M  et  Ft.  Capsules  No.  yi 

The  oral  examination  is  conducted  as  follows :  —  A  num- 
ber of  prescriptions  are  submitted  to  candidates  for  criticism, 
corrections  of  doses,  detection  of  incompatibilities  with  de- 
scription of  the  method  of  dispensing  and  labelling  same. 

Typical  Prescriptions  used  in  Oral  Examination. 

Sol.  Hydrarg.  Chlor.  Cor.  1% 5  iv 

M  Sig.  —  External  use. 
Poison. 

Tr.  Ferri  Chlor S  ss 

Syr.  Hypophos.  Co.  (U.  S.  P.) 5  ^ 

M  Sig.  —  3.  i    t.  i.  d. 

B 

CamphoraB «         .   2. 

Olei  Theobromatis  .         .       - q.  s. 

M  Ft.  supposit.  No.  vi  pro  recto. 

Sig.  —  Camphor  suppositories. 

Hydrarg.  Chlor.  Cor grs.  xvi 

Collodii 3  iv 

M  Sig.  — Apply  as  directed  with  brush. 

Zinci  Oxidi 3  ii 

Spt.  Camphorse 5  "^ 

Liq.  Plumbi  Subacetatis 3  iss 

Glycerini 5  as 

Aquae    .         .     ' S  '^^ 

M  Ft.  Lotio. 

Sig.  —  External  use. 
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In  conducting  the  oral  examination  on  the  United  States 
Pharmacopoeia  and  National  Formulary,  the  Board  allows 
the  candidates  free  access  to  these  books.  The  questions  are 
intended  to  bring  out  the  candidate's  knowledge  of  the  mean- 
ing of  the  words  used  in  the  description  of  drugs ;  as,  for  ex- 
ample, the  words  "  dextrogyrate  "  and  "  ketone  "  under 
camphor,  "  strobiles  "  under  hops,  "  mericarp  "  under  fennel, 
etc. ;  also,  to  call  attention  to  the  U.  S.  P.  processes,  the  can- 
didate being  asked  to  explain  reasons  why  certain  precautions 
are  given. 

Typical  Questions. 

Solution  of  Chloride  of  Iron. 

What  is  formed  when  hydrochloric  add  is  poured  upoa  the  iron 

wiref 
Why  is  an  extra  quantity  of  hydrochloric  acid  added,  and  also 

nitric  aeidf 
What  is  the  cause  of  the  black  color  mentioned  f 
What  objection  would  there  be  to  allowing  this  to  remain  when 

yon  used  the  solution  to  make  the  tincture  f 
Yellow  Mercurous  Iodide, 

The  U.  S.  P.  states,  "  Pour  the  solution  of  potassium  iodide  into 

the  solution  of  mercurous  nitrate."    What  would  happen  if 

you  reversed  this  procedure  t 
Chlorate  of  Potassium, 

Why  does  the  U.  S.  P.  state,  "Great  caution  should  be  observed 

in  handling  it,"  etc.  ? 

Another  portion  of  the  oral  examination  covers  the  subject 
of  materia  medica.  One  or  more  drugs  are  taken  up  for  de- 
scription, habitat,  part  of  plant  used,  active  constituents, 
medicinal  preparations,  action,  uses  and  doses.  The  candi- 
dates are  requested  to  give  an  outline  of  the  emergency 
treatment  in  cases  of  poisoning,  including  a  detailed  de- 
scription of  what  antidotes  to  use  and  how  they  should  be 
administered. 
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Typical  Questions. 
Rhubarb, 

How  does  it  appear  in  commerce  f 

Where  does  it  grow? 

What  part  of  the  plant  is  used? 

What  are  the  active  constituents? 

Name  the  U.  S.  P.  preparations. 

What  are  its  medicinal  properties  f 

Give  the  doses  of  the  drug  and  its  preparations. 
Opium, 

What  would  you  do  if  you  were  called  upon  to  give  an  antidote 
in  a  case  of  poisoning  by  this  drugf 

Why  is  coffee  useful  as  an  antidote? 

Hov  much  potassium  permanganate  would  you  give  as  an  anti- 
dote in  case  of  poisoning  by  morphine  f  How  often  would  you 
give  itf 
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SECRETARY'S  REPORT. 


Meetings  for  examinations  have  been  held  on  dates  and 
with  results  as  follows :  — 


Examinations. 


l»08-0». 

Bays. 

1 

Number    ' 

1 
1 

Registered 

M 

Pharmacitto. 

Granted 

Auiatant 

Gertiflcatea. 

Re- 
jected. 

December  8,     . 

14 

3 

9 

2 

December  28, 

17 

4 

6 

7 

January  5, 
January  25, 
February  9, 
February  23, 
March  2,  . 

11 
19 
18 
17 
15 

4 
9 
2 
4 
5 

4 

7 
10 

7 
7 

3 
3 
6 
6 
3 

March  9,  . 

16 

5 

8 

3 

March  16, 

16 

3 

9 

4 

March  23, 

18 

4 

10 

4 

March  29, 

14 

— 

10 

4 

April  26,  . 
May  10,    . 
May  17,    . 
May  18,    . 
May  24,    . 
June  7,     . 

14 
15 
16 
18 
18 
19 

5 
6 
8 
5 
5 
5 

3 
5 
4 
11 
5 
9 

6 
4 
4 
2 
8 
5 

June  8,     . 

18 

2 

10 

6 

June  14,  . 

18 

3 

9 

6 

June  15,  . 

18 

6 

4 

8 

June  21,  . 

17 

4 

6 

7 

June  29,  . 

20 

7 

2 

11 

June  30,  . 

17 

5 

8 

4 

September  14, 
September  21, 
October  5, 

14 
13 
17 

1 
8 

6 
3 
6 

7 

10 
3 

October  12, 

16 

4 

6 

6 

October  19, 

15 

4 

5 

6 

November  9, 

14 

1 

4 

.   9 

November  23, 

19 

3 

5 

11 

30 

491 

125 

198 

168 
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Of  the  125  candidates  who  passed  the  examinations  and 
were  registered  as  pharmacists :  — 


28  passed  on  first  examination. 
24  passed  on  second  examination. 
32  passed  on  third  examination. 
19  passed  on  fourth  examination. 
10  passed  on  fifth  examination. 


6  passed  on  sixth  examination. 
3  passed  on  seventh  examination. 

1  passed  on  eighth  examination. 

2  passed  on  tenth  examination. 


Reciprocity. 


BTATm. 


Number  reglatered. 


Arizona,  . 

Connecticut, 

Florida,    . 

Maine, 

New  Hampshire, 

Oregon,    . 

Vermont, 


1 
8 
1 
9 

10 
1 
4 


Fees. 

Registration  fees  received:  — 
504  fees  for  first  examination,  at  $5,      . 
291  fees  for  re-examination,  at  $3, 
31  fees  for  reciprocal  registration,  at  $10,  . 
11  fees  for  duplicate  certificates,  at  $1, 
25  fees  for  clerical  services  relating  to  rec- 
iprocity, at  $1, 

Total  amount  of  registration  fees,    . 

Fees  received  for  liquor  certificates :  — 
63  fees  at  $1,   certificates   for   balance   of 
license  year  ending  April  30,  1909,  . 
1,531  fees  at  $5,  certificates  for  license  year 
ending  April  30,  1910, 
Total  amount  of  liquor  fees,    . 


$1,020  00 

873  00 

310  00 

11  00 

25  00 

$63  00 


7,656  00 


$2,239  00 


7,718  00 


Total  amount  of  fees  received  during  the  year,  .        .   $9,957  00 


Amount  of  fees  transmitted  to  the  State  Treasurer,  .        .   $9,681  00 
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Refunded  to  applicants :  — 

To  applicant  cancelling  right  of  examination, 

To  rejected  applicant  for  reciprocal  registra- 
tion,        

To  rejected  applicants  for  liquor  certificates, 
at  $1, 

To  rejected  applicants  for  liquor  certificates, 

at  $5, 

Total  amount  refunded,    .... 


$5  00 

10  00 

16  00 

245  00 


$276  00 


Total  payment  of  fees, $9,957  00 

Applioations  for  Liquor  Certificates  for  Balance  of  License 

Year  ending  April  30,  1909. 

Certificates  for  sixth-class  licenses  granted,       ....  30 

Certificates  of  fitness  (chapter  281,  Acts  of  1906)  granted,        .  17 

Certificates  for  sixth-class  licenses  refused,        ....  8 

Certificates  of  fitness  (chapter  281,  Acts  of  1906)  refused,        .  8 

Applications  for  Liquor  Certificates   (to  date)   for  License 

Year  ending  April  30,  1910. 

Certificates  for  sixth-class  licenses  granted,        ....  944 

Certificates  of  fitness  (chapter  281,  Acts  of  1906)  granted,        .  534 

Certificates  for  sixth-class  licenses  refused,        ....  24 

Certificates  of  fitness  (chapter  281,  Acts  of  1906)  refused,        .  25 

Applications  pending  action  by  the  Board,        ....  4 


Expenditures. 
Members'  salaries:  — 
Ernst  0.  Engstrom,  president, 
Charles  F.  Ripley,  secretary, 
Ludan  A.  Lamson,  . 
Irving  P.  Gammon,  . 
Peter  J.  McCormick, 

Members'  expenses:  — 
Ernst  O.  Engstrom  (board  meetings),     . 
Ernst  0.  Engstrom  (National  Convention), 

Charles  F.  Ripley, 

Lucian  A.  Lamson, 

Irving  P.  Gammon, 

Peter  J.  McCormick,        .... 


$600  00 

1,000  00 

500  00 

500  00 

500  00 


$3,100  00 


$477  80 

247  50 

381  70 

232  00 

82  60 

84  10 


1,505  70 


Agent,  salary  and  expenses :  — 
Joseph  E.  Buswell,  salary, 
Joseph  E.  Buswell,  expenses,  . 


.   $1,500  00 
632  59 


2,132  59 
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Com 


Stenographer,  witness  fees,  incidental  and 
contingent  expenses :  — 
Bessie  B.  Burroughs, 
Wright  &  Potter  Printing  Company, 
New  England  Telephone  and  Telegraph 

pany, 

Press  Clipping  Bureau,  . 

Oilman  Brothers,      .... 

C.  A.  French  (engrosser), 

Florence  M.  Leyser  (clerical  assistance) 

Helen   Butler    (clerical   assistance), 

J.  L.  Hammett  Company, 

National  Association  of  Boards  of  Pharmacy, 

Sampson  &  Murdock, 

J.  L.  Fairbanks  &  Co., 

Remington  Typewriter  Company, 

Dennison  Manufacturing  Company, 

0.  S.  Currier  &  Son, 

Neostyle  Company,  . 

Pocket  Manual  Company, 

Witness  fees,    . 

Postage,    .... 

Services  in  laboratory,     . 

Sundry  laboratory  supplies, 

Laboratory  laundry, 

Key  Lox  Manufacturing  Company, 


$1,000  00 

249  89 

15  96 

20  20 

53  79 

80  55 

15  00 

16  50 

13  05 

13  06 

6  50 

11  73 

2  65 

12  97 

11  25 

1  00 

2  00 

9  95 

116  84 

30  95 

5  10 

4  26 

1  00 

1,694  20 
$8,432  49 


Deceased  Pharmacists. 


Henry  C.  Bispham,  South  Boston. 

Edward  V.  Bouchard,  East 
Brookfield. 

Lucian  W.  Brown,  Gardner. 

Charles  E.  Carter,  Lowell. 

Wiiliam  E.  Cates,  Worcester. 

Augustine  Cunningham,  Cam- 
bridge. 

Michael  F.  Flynn,  Haverhill. 

Arthur  B.  Greenwood,  Brockton. 

Gorham  D.  Gilman,  Boston. 

Arthur  B.  Grover,  Somerville. 

Chancey  E.  Hubbell,  Boston. 

Edward  H.  Langdon,  DanveiB. 

Leon  J.  Laporte,  Holyoke. 


John  H.  Manning,*  Pittsfield. 

William  P.  McManus,  Pittsfield. 

Christopher  C.  Merritt,  Spring- 
field. 

Thomas  H.  Murray,  Hudson. 

William  A.  Pease,  New  Bedford. 

Charles  Peters,  Taunton. 

Julius  E.  Richardson,  Somer- 
ville. 

William  J.  Rooney,  Boston. 

Marion  Rudolph,  Waltham. 

Mark  Sanborn,  Swampscott. 

Gedeon  Therien,  New  Bedford. 

Isaac  W.  Thomas,  New  Bedford. 

John  W.  Whitaker,  Fall  River. 


1  Former  member  of  this  Board. 
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Summary. 
Meetings :  — 

For  examinations,        . 30 

For  hearings,  business,  etc., 20 

Total  number  of  meetings, 50 

Hearings :  — 
On  formal  complaint,  charge  of  violation  of  the  liquor  law  after 

conviction  in  court, 20 

On  formal  complaint,  charge  of  aiding  and  abetting  an  unreg- 
istered person  in  the  conduct  of  a  drug  store, ....        3 
On  suspension  or  revocation  of  liquor  certificates,      ...      17 
On  petitions  for  reinstatement  by  suspended  pharmacists,        .        4 
In  reference  to  applications  for  liquor  certificates,      .        .        .     108 


Total  number  of  hearings, 152 

Results  of  hearings :  — 

Number  of  certificates  of  registration  suspended  for  two  years,   .  2 

Number  of  certificates  of  registration  suspended  for  one  year,     .  1 

Number  of  certificates  of  registration  suspended  for  six  months,  .  3 

Number  of  cases  placed  on  file, 14 

Number  of  certificates  (chapter  281,  Acts  of  1906)  revoked,          .  1 

Number  of  certificates  (chapter  281,  Acts  of  1906)  suspended,      .  7 

Number  of  sixth-class  licenses  surrendered  to  local  authorities,    .  8 

Number  of  certificates  (chapter  281,  Acts  of  1906)  surrendered,  4 

Number  of  suspended  pharmacists  reinstated,      ....  5 

Respectfully  submitted, 

CHARLES  F.  RIPLEY, 

Secretary, 


LA.^V^S 


RBLATIVO  TO 


THE  PRACTICE  OF  PHAEMACT 


IN 


1909. 


LAWS  RELATING  TO  PHARMACY. 

(AS  AMBNDBD.) 


Chapter  76,  Revibed  Laws. 

Registration  of  Pharmacists. 

Section  10  (as  amended  by  chapter  261,  Acts  of  1909). 
There  shall  be  a  board  of  registration  in  pharmacy  consisting  of 
five  persons,  residents  of  the  commonwealth,  who  shall  be  skilled 
pharmacists,  and  shall  have  had  ten  consecutive  years  of  prac- 
tical experience  in  the  compounding  and  dispensing  of  physi- 
cian^s  prescriptions,  and  shall  be  actually  engaged  in  the  drug 
business.  Not  more  than  one  member  shall  have  any  financial 
interest  in  the  sale  of  drugs,  medicines  and  chemicals,  and  the 
compounding  and  dispensing  of  physician's  prescriptions  in  the 
same  councillor  district.  One  member  of  said  board  shall  an- 
nually in  November  be  appointed  by  the  governor,  with  the  ad- 
vice and  consent  of  the  council,  for  a  term  of  five  years  from  the 
first  day  of  December  following,  and  no  person  appointed  after 
the  twenty-fifth  day  of  June  in  the  year  eighteen  hundred  and 
ninety-nine  shall  serve  as  a  member  of  said  board  for  more  than 
five  consecutive  years.  The  members  of  said  board  at  the  time 
of  the  enactment  hereof,  and  any  member  thereafter  appointed 
to  fill  a  vacancy,  who  are  holding  office  at  the  expiration  of  their 
official  terms,  shall  continue  in  office  until  the  first  day  of  De- 
cember following. 

Section  11  (as  amended  by  chapter  261,  Acts  of  1909). 
Said  board  shall  meet  on  the  first  Tuesday  of  December  in  each 
year  at  such  time  and  place  as  it  may  determine,  and  shall  or- 
ganize by  electing  a  president  and  secretary,  who  shall  be  mem- 
bers of  the  board  and  who  shall  hold  their  offices  for  the  term  of 
one  year.  The  secretary  shall  give  to  the  treasurer  and  receiver 
general  a  bond  with  sufficient  sureties,  to  be  approved  by  the 
governor  and  council,  for  the  faithful  performance  of  his  oflScial 
duties.  The  board  shall  annually  hold  regular  meetings  on  the 
first  Tuesday  of  January,  May  and  October,  and  additional  meet- 
ings at  such  times  and  places  as  it  shall  determine. 
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Section  12  (as  amended  by  chapter  505,  Acts  of  1902,  as 
amended  by  chapter  399,  Acts  of  1907).  The  annual  salary  of 
the  secretary  of  the  board  of  registration  in  pharmacy  shall  be 
one  thousand  dollars,  and  that  of  the  other  members  of  the 
board  shall  be  five  himdred  dollars  each,  except  that  the  chair- 
man shall  receive  six  hundred  dollars.  Each  member  of  the 
board  shall  receive  in  addition  to  his  salary  his  necessary  travel- 
ling expenses  actually  incurred  in  attending  the  meetings  of 
the  board.  The  salaries  and  expenses  of  the  members  of  the 
board  shall  be  paid  out  of  the  treasury  of  the  commonwealth. 
The  fees  received  for  examination  and  registration  of  applicants 
before  the  *board  of  registration  in  pharmacy  shall  be  paid 
monthly  by  the  secretary  into  the  treasury  of  the  common- 
wealth. 

Section  13.  The  board  shall  keep  a  record  of  the  names  of 
all  persons  examined  and  registered  hereunder  and  of  all  money 
received  and  disbursed  by  it,  and  a  duplicate  thereof  shall  be 
open  to  inspection  in  the  oflBce  of  the  secretary  of  the  common- 
wealth. Said  board  shall  annually,  on  or  before  the  first  day  of 
January,  make  a  report  to  the  governor  and  council  of  the  con- 
dition of  pharmacy  in  the  commonwealth,  of  all  its  ofiicial  acts 
during  the  preceding  year  and  of  its  receipts  and  disbursements. 

Section  14  (as  amended  by  chapter  526,  Acts  of  1908).  A 
person  who  desires  to  do  business  as  a  pharmacist  shall,  upon 
payment  of  five  dollars,  be  entitled  to  examination,  and  if  found 
qualified  shall  be  registered  as  a  pharmacist  and  shall  receive 
a  certificate  signed  by  the  president  and  secretary  of  said  board. 
Any  person  who  fails  to  pass  such  examination  shall  upon  re- 
quest be  re-examined  after  the  expiration  of  three  months  at 
any  regular  meeting  of  the  board,  upon  the  payment  of  three 
dollars.  The  board  of  registration  in  pharmacy  may  grant  cer- 
tificates of  registration  as  assistants  after  examination  upon  the 
terms  above  named,  but  such  certificates  shall  not  allow  the 
holder  thereof  to  carry  on  the  business  of  pharmacy.  The  said 
board  may,  in  its  discretion,  grant  certificates  of  registration  to 
such  persons  as  shall  furnish  with  their  application  satisfactory 
proof  that  they  have  been  registered  by  examination  in  some 
other  state :  provided,  that  such  other  state  shall  require  a  degree 
of  competency  equal  to  that  required  of  applicants  in  this  state. 
Every  applicant  for  registration  as  a  registered  pharmacist  shall 
pay  to  the  secretary  of  the  board  the  sum  of  ten  dollars  at  the 
time  of  filing  the  application.  No  certificate  known  as  the  rec- 
iprocity certificate  shall  be  granted  until  the  person  so  applying 
shall  have  signified  his  intention  of  acting  under  the  same  in 
this  commonwealth.  All  fees  received  by  the  board  shall  be  paid 
by  its  secretary  into  the  treasury  of  the  commonwealth. 
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Section  15.  Every  person  who  has  received  a  certificate  of 
registration  from  the  board  shall  conspicuously  display  the  same 
in  his  place  of  business. 

Section  16  (as  amended  by  chapter  140,  Acts  of  1907).  The 
board  shall  hear  all  applications  by  registered  pharmacists  for 
the  granting  of  sixth  class  licenses,  if  a  hearing  is  requested  by 
the  applicant,  and  all  complaints  made  to  them  against  any 
person  registered  as  a  pharmacist  charging  him  in  his  business 
as  a  pharmacist  with  violating  any  of  the  laws  of  the  common- 
wealth, the  enforcement  of  which  is  under  the  supervision  of 
the  board  of  registration  in  pharmacy,  and  especially  of  the  laws 
relating  to  the  sale  of  intoxicating  liquors;  or  engaging  with, 
or  aiding  or  abetting,  another  in  the  violation  of  said  laws; 
or,  if  he  himself  is  not  the  owner  and  actively  engaged  in  such 
business,  with  suffering  or  permitting  the  use  of  his  name  or 
certificate  of  registration  by  others  in  the  conduct  of  the  busi- 
ness of  pharmacy.  Such  complaint  shall  set  out  the  offence 
alleged  and  be  made  within  fifteen  days  after  the  date  of  the 
act  complained  of,  or  within  thirty  days  after  a  conviction  by 
a  court  of  competent  jurisdiction.  The  board  shall  notify  the 
person  complained  against  of  the  charge  against  him  and  of  the 
time  and  place  of  the  hearing  at  which  he  may  appear  with  his 
witnesses  and  be  heard  by  counsel.  Three  of  the  members  of 
the  board  shall  be  a  quorum  for  such  hearing.  Witnesses  at 
hearings  before  such  board  shall  testify  under  oath  and  may  be 
sworn  by  a  member  of  the  board.  The  board  shall  have  power 
to  send  for  persons  and  compel  the  attendance  of  witnesses  at 
said  hearings. 

Section  17  (as  amended  by  chapter  321,  Acts  of  1902).  If 
the  full  board  sitting  at  such  hearing  finds  the  person  guilty,  the 
board  may  puspend  the  effect  of  the  certificate  of  his  registration 
as  a  pharmacist  for  such  term  as  the  board  fixes,  but  the  license 
or  certificate  of  registration  of  a  registered  pharmacist  shall  not 
be  suspended  or  revoked  fora  cause  punishable  by  law  until  after 
his  conviction  by  a  court  of  competent  jurisdiction.  (Chapter 
261,  section  5,  Acts  of  1909:  The  board  may  suspend  the  cer- 
tificate of  registration  of  a  registered  pharmacist,  who,  in  its 
judgment,  is  a  menace  to  the  public  by  reason  of  the  improper 
use  of  intoxicating  liquor  or  drugs,  such  suspension  to  be  made 
only  after  a  hearing,  and  by  the  unanimous  vote  of  all  the  mem- 
bers of  the  board.)  The  board  may  at  any  time  in  its  discretion 
reconsider  its  action  in  cases  where  it  has  suspended  or  revoked 
the  license  or  certificate  of  registration  of  a  pharmacist,  and 
may  change  its  determination  as  justice  shall  require. 

Section  18  (as  amended  by  chapter  525,  Acts  of  1908). 
Whoever,  not  being  registered  as  aforesaid,  retails,   compounds 
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for  sale  or  dispenses  for  medicinal  purposes  or  keeps  or  exposes 
for  sale  drugs,  medicines,  chemicals  or  poisons,  except  as  pro- 
vided in  section  twenty-three,  shall  be  punished  by  a  fine  of 
not  more  than  fifty  dollars.  But  the  provisions  of  this  section 
shall  not  prohibit  the  employment  of  apprentices  or  assistants 
under  the  personal  supervision  of  a  registered  pharmacist. 
Every  registered  pharmacist  engaged  in  the  business  of  phar- 
macy shall  cause  his  name  to  appear  on  every  sign  indicating 
or  advertising  his  place  of  business  and  on  every  label  used  for 
medicinal  preparations  compounded  in  his  place  of  business. 
No  unregistered  copartner  shall  hereafter  be  actively  engaged  in 
the  business  of  pharmacy;  but  this  provision  shall  not  apply  to 
those  engaged  in  the  business  at  the  time  of  the  enactment 
hereof. 

Section  19.  The  board  shall  investigate  all  complaints  of 
the  violation  of  the  provisions  of  sections  ten  to  twenty-three, 
inclusive,  and  report  the  same  to  the  proper  prosecuting  oflficers, 
and  especially  investigate  and  cause  to  be  prosecuted  all  viola- 
tions of  sections  twenty-one  to  twenty-nine,  inclusive,  of  chapter 
one  hundred. 

Section  21.  A  registered  pharmacist  against  whom  a  com- 
plaint or  charge  is  pending  before  the  board,  or  his  counsel, 
shall  have  the  same  right  of  access  to  documents  in  the  posses- 
sion of  said  board  as  a  person  who  is  charged  with  crime  in  the 
courts  of  the  commonwealth  would  have  to  documents  in  the 
possession  of  the  clerk  of  the  court  or  of  the  prosecuting  officer. 

Section  22.  The  court  or  magistrate  before  whom  a  person 
is  convicted  of  a  violation  of  section  twenty-six  of  chapter 
seventy-five,  of  section  eighteen  of  this  chapter,  of  sections 
twenty-five,  twenty-six,  twenty-seven  of  chapter  one  hundred  or 
of  section  two  of  chapter  two  hundred  and  thirteen  shall  send  to 
the  board  of  registration  in  pharmacy  a  certificate  under  seal 
showing  the  time,  cause  and  place  of  convictidn. 

Section  23  (as  amended  by  chapter  525,  Acts  of  1908).  The 
provisions  of  sections  twenty-one  to  twenty-nine,  inclusive,  of 
chapter  one  hundred,  section  twenty-six  of  chapter  seventy-five 
and  section  two  of  chapter  two  hundred  and  thirteen  shall  not 
apply  to  physicians  who  put  up  their  own  prescriptions  or  dis- 
pense medicines  to  thoir  patients;  nor  to  the  sale  of  drugs, 
medicines,  chemicals  or  poisons  at  wholesale  only;  nor  to  the 
manufacture  or  sale  of  patent  and  proprietary  medicines;  nor 
to  the  sale  of  non-poisonous  domestic  remedies  usually  sold  by 
grocers  and  others.  The  widow,  executor  or  administrator 
of  a  registered  pharmacist  who  has  died  or  the  wife  of  one  who 
has  become  incapacitated  may  continue  his  business  under  a 
registered  pharmacist,  who  may  also  be  considered  qualified  to 
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receive  a  sixth  class  license  to  be  exercised  upon  said  premises 
of  said  deceased  or  incapacitated  pharmacist  under  the  regis- 
tered licensee's  personal  supervision.  The  provisions  of  section 
twenty-two  of  chapter  one  hundred,  so  far  as  they  may  be  incon- 
sistent herewith,  shall  not  apply  to  licenses  issued  hereunder. 


Chapter  100,  Revised  Laws. 

Granting  of  Licenses  by  Local  Board. 

Section  16.  The  licensing  board  may  at  any  time  refuse  to 
issue  a  license  to  a  person  whom  it  considers  unfit  to  receive  the 
same ;  but  the  provisions  of  this  chapter  shall  not  be  so  construed 
as  to  compel  said  licensing  board  to  grant  licenses. 

Conditions  of  Licenses. 

Section  17.  .  Each  license  shall  be  expressed,  to  be  subject  to 
the  following  conditions :  — 

First,  That  the  provisions  in  regard  to  the  nature  of  the 
license,  and  the  building  in  which  the  business  may  be  carried 
on  under  it,  shall  be  strictly  adhered  to. 

Second,  That  spirituous  or  intoxicating  liquor  shall  not  be 
sold  between  the  hours  of  eleven  at  night  and  six  in  the  morning 
or  on  the  Lord's  day;  but  if  the  licensee  is  also  licensed  as  an 
innholder  he  may,  between  the  hours  of  six  in  the  morning  and 
eleven  at  night  on  the  Lord's  day,  supply  such  liquors  to  guests 
who  have  resorted  to  his  inn  for  food  and  lodging. 

Third,  That  spirituous  or  intoxicating  liquor  shall  not  be  sold, 
exchanged  or  delivered,  or  exposed,  offered  or  kept  for  sale,  ex- 
change or  delivery,  upon  the  licensed  premises,  unless  it  is  of 
good  standard  quality  and  is  free  from  any  adulteration  pro- 
hibited in  the  Pharmacopoeia  of  the  United  States  or  by  the  laws 
relative  to  adulteration  of  drugs  and  food,  for  either  a  food  or  a 
drug.  If  it  is  marked,  labelled  or  represented  as  being  the 
product  of  any  foreign  country,  it  shall  also  be  of  the  standard 
quality  required  for  its  legal  sale  for  domestic  use  in  the  country 
of  its  reputed  production.  All  such  liquors  which  are  sold,  ex- 
changed or  delivered,  or  which  are  exposed  or  kept  for  sale,, 
exchange  or  delivery,  under  a  license  of  the  sixth  class,  shall  be 
of  the  quality  required  for  their  sale  as  drugs  under  the  pro- 
visions of  the  laws  relative  to  the  adulteration  of  drugs  and  food. 

Fourth,  That  liquor  shall  not  be  sold  or  delivered  on  the 
licensed  premises  to  a  person  who  is  known  to  be  a  drunkard,  to 
an  intoxicated  person,  or  to  a  person  who  is  known  to  have  been 
intoxicated  within  the  six  months  last  preceding,  or  to  a  minor, 
either  for  his  own  use,  the  use  of  his  parents  or  of  any  other 
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person,  or,  unless  upon  the  prescription  of  a  duly  registered 
physician,  to  a  person  known  to  have  heen  supported  in  whole 
or  in  part  by  public  charity  at  any  time  during  the  twelve  months 
last  preceding  the  date  of  the  license. 

Intoxicating  Liquors,  —  Druggists  and  Apothecaribs. 

Section  21  (as  aAiended  by  chapter  190,  Acts  of  1907). 
Druggists  and  apothecaries  having  a  sixth  class  license  or  a  cer- 
tificate of  fitness,  may  sell  pure  alcohol  for  medicinal,  mechani- 
cal or  chemical  purposes  without  a  physician^s  prescription,  the 
said  sales  to  be  recorded  in  the  manner  provided  for  in  section 
twenty-8ix;  and  wholesale  druggists  and  apothecaries  may  also 
sell  liquor  of  any  kind,  not  to  be  drunk  on  the  premises,  under 
a  license  of  the  fourth  class. 

Section  22.  No  license  for  the  sale  of  spirituous  or  intoxi- 
cating liquor,  except  of  the  sixth  class,  shall  be  granted  to  retail 
druggists  or  apothecaries.  One  or  more  licenses  of  the  sixth 
class  shall  be  granted  annually  by  the  licensing  board  of  cities, 
or  by  the  mayor  and  aldermen  of  cities  having  no  such  board, 
or  by  the  selectmen  of  towns,  to  retail  druggists  or  apothecaries 
who  are  registered  pharmacists  actively  engaged  in  business  on 
their  own  account,  upon  presentation  to  the  licensing  board  of 
the  certificate  of  fitness  prescribed  by  the  following  section,  if  it 
appears  that  the  applicant  is  a  proper  person  to  receive  such 
license,  and  is  not  disqualified  to  receive  it  under  the  provisions 
of  sections  fifty-three  and  fifty-four.  A  registered  pharmacist 
who  owns  stock  of  the  actual  value  of  at  least  five  hundred  dol- 
lars in  a  corporation  which  has  been  incorporated  for  the  pur- 
pose of  carrying  on  the  drug  business,  and  who  conducts  in 
person  the  business  of  a  store  of  such  corporation,  shall  be 
considered  as  actively  engaged  in  business  on  his  own  account 
and  as  qualified  to  receive  a  license  for  such  store. 

Section  23  (as  amended  by  chapter  308,  Acts  of  1907,  as 
amended  by  chapter  261,  Acts  of  1909).  The  board  of  registra- 
tion in  pharmacy  may,  upon  the  payment  by  an  applicant  for  a 
license  of  the  sixth  class  of  a  fee  of  not  more  than  five  dollars,  is- 
sue to  him  a  certificate,  which  shall  not  be  valid  after  one  year 
from  its  date,  stating  that  in  the  judgment  of  said  board  he  is 
a  proper  person  to  be  entrusted  with  such  license  and  that  the 
public  good  will  be  promoted  by  the  granting  thereof.  The 
board  may,  after  giving  a  hearing  to  the  parties  interested,  re- 
voke or  suspend  such  certificate  for  any  cause  that  it  may  deem 
proper,  and  such  revocation  or  suspension  shall  revoke  or  sus- 
pend the  sixth  class  license  granted  thereon. 
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Section  24.  A  license  of  the  sixth  class  shall  become  null 
and  void  without  any  process  or  decree,  if  the  registered  phar- 
macist to  whom  it  has  been  granted  ceases  to  conduct  his  business 
in  person  and  on  his  own  account,  or  upon  the  revocation  of  his 
certificate  of  registration  as  a  pharmacist,  unless  the  registered 
pharmacist  has  become  unable  to  so  conduct  his  business  or  has 
died,  and  his  business  is  continued  by  his  wife,  widow,  executor 
or  administrator  under  another  registered  pharmacist. 

Section  25.  Eetail  druggists  and  apothecaries  shall  not  sell 
intoxicating  liquor  of  any  kind  for  medicinal,  mechanical  or 
chemical  purposes  except  upon  the  certificate  of  the  purchaser, 
which  shall  state  the  use  for  which  it  is  wanted,  and  which  shall 
be  immediately  cancelled  at  the  time  of  sale  in  such  manner  as 
to  show  the  date  of  cancellation.  They  shall  not,  when  making 
such  sales  upon  the  prescription  of  a  physician,  be  subject  to  the 
provisions  of  the  second  clause  of  section  seventeen. 

Section  26.  Every  retail  druggist  and  apothecary  shall  keep 
a  book  in  which  he  shall  enter,  at  the  time  of  every  such  sale, 
the  date  thereof,  the  name  of  the  purchaser,  the  kind,  quantity 
and  price  of  said  liquor,  the  purpose  for  which  it  was  sold,  and 
the  residence  by  street  and  number,  if  there  be  such,  of  said  pur- 
chaser. If  such  sale  is  made  upon  the  prescription  of  a  phy- 
sician, the  book  shall  also  contain  the  name  of  the  physician 
and  shall  state  the  use  for  which  said  liquor  is  prescribed  and 
the  quantity  to  be  used  for  such  purpose,  and  shall  be  cancelled 
in  the  manner  before  provided  with  reference  to  certificates. 
Said  book  shall  be  in  form  substantially  as  follows :  — 


Date. 


Name 

of 

Parchaser. 


Residence. 


Kind 

and 

Quantity. 


Purpose 

of 

Use. 


Price. 


Name 

of 

Physician. 


The  certificate  mentioned  in  the  preceding  section  shall  be  a 
part  of  said  book,  and  shall  not  be  detached  therefrom,  and  shall 
be  in  form  substantially  as  follows :  — 


Certificate, 

I  wish  to  purchase 

and  I  certify  that  I  am  not  a  minor  and  that  the  same  is  to  be  used 
for  *  Mechanical  *  Chemical  *  Medicinal  purposes.  [*  Draw  a  line 
through  the  words  which  do  not  indicate  the  purpose  of  the  pur- 
chase.] 

Signature 

Cancelled  
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Section  27.  The  book,  certificates  and  prescriptions  provided 
for  in  the  two  preceding  sections  and  the  book  provided  for  in 
section  thirty-two  shall  at  all  times  be  open  to  the  inspection  of 
the  licensing  board  in  cities  having  such  boards  and  in  all  other 
cities  and  towns,  to  the  inspection  of  the  mayor  and  aldermen, 
selectmen,  overseers  of  the  poor,  sheriffs,  constables,  police  officers 
and  justices  of  the  peace. 

Section  28.  Whoever  makes  or  issues  a  false  or  fraudulent 
certificate  or  prescription  referred  to  in  sections  twenty-five  and 
twenty-six  shall  be  punished  by  a  fine  of  ten  dollars. 

Section  29.  Whoever,  not  being  a  registered  pharmacist, 
procures  a  sixth  class  license  for  the  sale  of  intoxicating  liquors 
in  the  name  of  a  registered  pharmacist  who  is  dead,  or  in  the 
name  of  a  registered  pharmacist  by  borrowing,  hiring  or  pur- 
chasing the  use  of  his  certificate,  and  who,  being  himself  the 
owner  or  manager  of  the  place,  shall  himself  or  by  his  servants 
sell  intoxicating  liquor,  shall  be  punished  by  a  fine  of  not  less 
than  fifty  nor  more  than  five  hundred  dollars,  and  by  imprison- 
ment for  not  less  than  one  nor  more  than  six  months.  The  pro- 
visions of  section  ten  of  chapter  two  hundred  and  twenty  shall 
not  apply  to  such  sentence. 

Teansfer  op  Licenses. 

Section  44.  Licensing  boards  may  transfer  licenses  from 
one  location  to  another  within  the  city  or  town  in  which  such 
licenses  are  in  force;  but  such  transfer  shall  be  granted  only  to 
the  original  licensee,  and  like  notice  shall  be  given,  the  same 
provisions  shall  apply,  and  other  proceedings  shall  be  the  same 
as  are  required  upon  the  granting  of  licenses,  except  that  no  new 
license  fee  shall  be  required. 

Forfeiture  of  License. 

Section  47  (as  amended  by  chapter  108,  Acts  of  1908).  The 
licensing  board,  after  notice  to  the  licensee  and  reasonable  oppor- 
tunity for  him  to  be  heard  by  them  or  by  a  committee  of  the 
mayor  and  aldermen  or  selectmen,  if  the  license  was  granted 
by  them,  may  declare  his  license  forfeited,  or  may  suspend  his 
license  for  such  period  of  time  as  they  may  deem  proper,  upon 
satisfactory  proof  that  he  has  violated  or  permitted  a  violation 
of  any  condition  thereof,  or  any  law  of  the  commonwealth.  The 
pendency  of  proceedings  before  a  court  or  justice  shall  not 
suspend  or  interfere  with  the  power  herein  given  to  decree  a 
forfeiture.  If  the  license  is  declared  to  have  been  forfeited,  the 
licensee  shall  be  disqualified  to  receive  a  license  for  one  year 
after  the  expiration  of  the  term  of  the  license  so  forfeited,  and 
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if  he  is  the  owner  of  the  premises  described  in  such  forfeited 
h'cense^  no  license  shall  be  issued  to  be  exercised  on  said  premises 
for  the  residue  of  the  term  thereof. 


Chapter  281,  Acts  of  1906. 

An  Act  helative  to  the  Sale  op  Intoxicating  Liquors  by 

Beoistebed  Pharmacists. 

Be  it  enacted,  etc.,  as  follows: 

Section  1.  In  any  city  or  town  in  which  licenses  for  the  sale 
of  intoxicating  liquors  of  the  first  five  classes  are  not  granted, 
registered  pharmacists  to  whom  a  certificate  of  fitness  has  been 
issued  as  provided  for  by  section  two  of  this  act,  may  sell  intoxi- 
cating liquors  upon  the  prescription  of  a  registered  physician 
practising  in  such  city  or  town,  provided  that  the  prescription 
is  dated,  contains  the  name  of  the  person  prescribed  for,  and  is 
signed  by  the  physician.  All  such  prescriptions  shall  be  retained 
and  kept  on  file  in  a  separate  book  by  the  pharmacist  filling  the 
same,  and  shall  not  be  filled  a  second  time.  Such  prescription 
book  shall  be  open  at  all  times  to  the  inspection  provided  for  in 
section  twenty-seven  of  chapter  one  hundred  of  the  Ee vised 
Laws. 

Section  2  (as  amended  by  chapter  261,  Acts  of  1909).  The 
board  of  registration  in  pharmacy  may,  upon  the  payment  by 
each  applicant  of  a  fee  of  not  more  than  five  dollars,  issue  to 
registered  pharmacists  certificates  of  fitness  as  provided  for  in 
section  twenty-three  of  said  chapter  one  hundred.  Such  cer- 
tificates of  fitness  shall  be  subject  to  suspension  or  revocation 
by  the  board  of  registration  in  pharmacy,  or  by  the  licensing 
authorities  of  such  cities  and  towns. 

Section  3.  Whoever  violates  any  provision  of  this  act  shall 
be  punished  by  a  fine  of  not  less  than  fifty  nor  more  than  five 
hundred  dollars,  or  by  imprisonment  for  not  less  than  one  month 
nor  more  than  six  months,  or  by  both  such  fine  and  imprison- 
ment. 

Section  4.  All  acts  and  parts  of  acts  inconsistent  herewith 
are  hereby  repealed.  Approved  April  IJf,  1906, 


Chapter  213,  Revised  Laws. 

Of  Crimes  against  the  Public  Health. 

Section  2.  Whoever  sells  arsenic  (arsenious  acid),  atropia 
or  any  of  its  salts,  chloral  hydrate,  chloroform,  cotton  root  and 
its  fluid  extract,  corrosive  sublimate,  cyanide  of  potassium,  Don- 
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©van's  solution,  ergot  and  its  fluid  extract.  Fowler's  solution, 
laudanum,  McMunn's  elixir,  morphia  or  any  of  its  salts,  oil  of 
pennyroyal,  oil  of  savin,  oil  of  tansy,  opium,  Paris  green.  Par- 
sons' vermin  exterminator,  phosphorus,  prussic  acid,  "rough  on 
rats",  strychnia  or  any  of  its  salts,  tartar  emetic,  tincture  of 
aconite,  tincture  of  belladonna,  tincture  of  digitalis,  tincture  of 
nux  vomica,  tincture  of  veratrum  viride,  or  carbolic  acid,  with- 
out the  written  prescription  of  a  physician,  shall  afBx  to  the 
bottle,  box  or  wrapper  containing  the  article  sold  a  label  of  red 
paper  upon  which  shall  be  printed  in  large  black  letters  the 
name  and  place  of  business  of  the  vendor  and  the  words  Poison 
and  Antidote,  and  the  label  shall  also  contain  the  name  of  an 
antidote,  if  any,  for  the  poison  sold.  He  shall  also  keep  a  record 
of  the  name  and  quantity  of  the  article  sold  and  of  the  name 
and  residence  of  the  person  or  persons  to  whom  it  was  delivered, 
which  shall  be  made  before  the  article  is  delivered  and  shall  at 
all  times  be  open  to  inspection  by  the  officers  of  the  district 
police  and  by  the  police  authorities  and  officers  of  cities  and 
towns;  but  no  sale  of  cocaine  or  its  salts  shall  be  made  except 
upon  the  prescription  of  a  physician.  Whoever  neglects  to  affix 
such  label  to  such  bottle,  box  or  wrapper  before  delivery  thereof 
to  the  purchaser  or  whoever  neglects  to  keep  or  refuses  to  show 
to  said  officers  such  record  or  whoever  purchases  any  of  said 
poisons  and  gives  a  false  or  fictitious  name  to  the  vendor  shall 
be  punished  by  a  fine  of  not  more  than  fifty  dollars.  The  pro- 
visions of  this  section  shall  not  apply  to  sales  by  wholesale  dealers 
or  manufacturing  chemists  to  retail  dealers,  or  to  a  general  mer- 
chant who  sells  Paris  green,  London  purple  or  other  arsenical 
poisons  in  unbroken  packages  containing  not  less  than  one- 
quarter  of  a  pound,  for  the  sole  purpose  of  destroying  potato 
bugs  or  other  insects  upon  plants,  vines  or  trees,  except  that  he 
shall  record  each  sale  and  label  each  package  sold,  as  above 
provided. 

Chapter  220,  Acts  of  1905. 

An  Act  relative  to  Wood  Alcohol. 
Be  it  enacted,  etc,  as  follows: 

Section  1.  Whoever,  himself  or  by  his  servant  or  agent,  or 
as  the  servant  or  agent  of  any  other  person,  sells,  exchanges  or 
delivers  any  wood  alcohol,  otherwise  known  as  methyl  alcohol, 
shall  affix  to  the  vessel  containing  the  same  and  shall  deliver 
therewith  a  label  bearing  the  words  "Wood* Alcohol,  Poison", 
in  black  letters  of  uncondensed  Qothic  tjrpe  not  less  than  one- 
fourth  of  an  inch  in  height.    Whoever  violates  the  provisions 
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of  this  section  shall  pay  a  fine  of  not  less  than  fifty  dollars  nor 
more  than  two  hundred  dollars. 

Section  2.  Whoever,  himself  or  by  his  servant  or  agent,  or 
as  the  servant  or  agent  of  any  other  person,  sells,  exchanges  or 
delivers,  or  has  in  his  possession  with  intent  to  sell,  exchange  or 
deliver,  any  article  of  food  or  drink,  or  any  drug  intended  for 
internal  use,  containing  any  wood  alcohol,  otherwise  known  as 
methyl  alcohol,  shall  be  punished  by  a  fine  of  not  less  than  two 
hundred  dollars  or  by  imprisonment  for  not  more  than  thiriy 
days,  or  by  both  such  fine  and  imprisonment. 

Approved  March  27,  1905. 


Chapter  259,  Acts  of  1907. 

An  Act  relative  to  the  Labelling  of  Certain  Patent  or 

Proprietary  Drugs  and  Poods. 

Be  it  enacted,  etc.,  as  follows: 

Section  1.  Chapter  three  hundred  and  eighiy-siz  of  the  acts 
of  the  year  nineteen  hundred  and  six  is  hereby  amended  by 
striking  out  section  one  and  inserting  in  place  thereof  the  fol- 
lowing:— Section  1.  Upon  every  package,  bottle  or  other  re- 
ceptacle holding  any  proprietary  or  patent  medicine,  or  any 
proprietary  or  patent  food  preparation,  which  contains  alcohol, 
morphine,  codeine,  opium,  heroin,  chloroform,  cannibis  indica, 
chloral  hydrate,  or  acetanilid,  or  any  derivative  or  preparation 
of  any  such  substances,  shall  be  marked  or  inscribed  a  statement 
on  the  label  of  the  quantity  or  proportion  of  each  of  said  sub- 
stances contained  therein.  The  size  of  type  in  which  the  names 
of  the  above  substances  shall  be  printed  on  the  labels  as  above, 
shall  not  be  smaller  than  eight  point  (brevier)  caps:  provided, 
that  in  case  the  size  of  the  package  will  not  permit  the  use  of 
eight  point  cap  type  the  size  of  the  type  may  be  reduced  pro- 
portionately. The  provisions  of  section  nineteen  of  chapter 
seventy-five  of  the  Eevised  Laws,  so  far  as  they  are  consistent 
herewith,  shall  apply  to  the  manner  and  form  in  which  such 
statements  shall  be  marked  or  inscribed. 

Section  2.  No  dealer  shall  be  prosecuted  under  the  provi- 
sions of  this  act  when  he  can  establish  a  guaranty  signed  by  the 
wholesaler,  jobber  or  manufacturer  residing  in  this  Common- 
wealth, from  whom  he  purchased  such  articles,  to  the  effect  that 
the  same  is  not  misbranded  within  the  meaning  of  this  act, 
designating  it.  Such  guaranty,  to  afford  protection,  shall  con- 
tain the  name  and  address  of  the  party  or  parties  making  the 
sale  of  such  articles  to  such  dealer;  and  in  such  case  said  party 
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or  parties  shall  be  amenable  to  the  prosecutions,  fines  and  other 
penalties  which  would  attach,  in  due  course,  to  the  dealer  under 
the  provisions  of  this  act. 

Section  3.  Section  two  of  chapter  three  hundred  and  eighty- 
six  of  the  acts  of  the  year  nineteen  hundred  and  six  is  hereby 
repealed. 

Section  4.  This  act  shall  take  effect  on  the  first  day  of 
March  in  the  year  nineteen  hundred  and  eight. 

Approved  March  29,  1907, 


Chaptsr  307,  Acts  of  1908. 

An  Act  to  prohibit  the  Manufacture  and  Sale  of  Cocaine 

AND  Articles  containing  Cocaine. 

Be  it  enacted,  etc.,  as  follows: 

Section  1.  It  shall  be  unlawful  for  any  person,  firm  or  cor- 
poration to  manufacture  any  so-called  catarrh  powder  or  catarrh 
cure,  or  any  patent  or  proprietary  preparation  containing  co- 
caine, or  any  of  its  salts,  or  alpha  or  beta  eucaine,  or  any  of  their 
salts,  or  any  synthetic  substitute  for  the  aforesaid. 

Section  2  (as  amended  by  chapter  375,  Acts  of  1909).  It 
shall  be  unlawful  for  any  person,  firm .  or  corporation  to  sell, 
exchange,  deliver,  expose  for  sale,  give  away  or  have  in  his  posses- 
sion or  custody  with  intent  to  sell,  exchange,  deliver,  or  give 
away,  in  any  street,  way,  square,  park  or  other  public  place,  or 
in  any  hotel,  restaurant,  apartment  house,  dwelling  house, 
liquor  saloon,  barroom,  public  hall,  place  of  amusement,  or  pub- 
lic building  any  cocaine  or  any  of  its  salts,  or  any  alpha  or  beta 
eucaine,  or  any  of  their  salts,  or  any  synthetic  substitute  for  the 
aforesaid,  or  any  preparation  containing  any  of  the  same. 

Section  3.  It  shall  be  unlawful  for  any  pharmacist  or  other 
person  employed  or  serving  in  a  pharmacy,  drug  store  or  apothe- 
cary shop,  to  the  proprietor  of  which  a  written  notice  has  been 
sent  by  registered  mail  by  an  officer  or  employee  of  the  state 
board  of  health  stating  that  any  patent  or  proprietary  medicine 
or  article,  naming  the  same,  contains  cocaine  or  any  of  its  salts, 
or  any  alpha  or  beta  eucaine,  or  any  of  their  salts,  or  any  syn- 
thetic substitute  for  the  aforesaid,  thereafter  to  sell  any  such 
medicine  or  article. 

Section  4  (as  amended  by  chapter  375,  Acts  of  1909).  It 
shall  be  unlawful  for  any  person  to  sell,  or  to  expose  or  offer 
for  sale,  or  to  give  or  exchange  any  cocaine  or  alpha  or  beta 
eucaine  or  any  sjntithetic  substitute  of  the  aforesaid,  or  any 
preparation  containing  the  same,  or  any  salts  or  compounds 
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thereof,  except  upon  the  written  prescription  of  a  physician, 
dentist  or  veterinary  surgeon  registered  under  the  laws  of  the 
commonwealth;  the  original  of  which  prescription  shall  be  re- 
tained by  the  druggist  filling  the  same  and  shall  not  again  be 
filled,  and  shall  at  all  times  be  open  to  inspection  by  the  oflBcers 
of  the  state  board  of  health  and  by  the  police  authorities  and 
officers  of  cities  and  towns. 


Chapter  43,  Actb  or  1909. 

An   Act   making   Appropriations   for  the   Salaries   and 
Expenses  op  the  Board  op  Eegistration  in  Pharmacy. 

Be  it  enacted,  etc.,  as  follows: 

Section  1.  The  sums  hereinafter  mentioned  are  appro- 
priated, to  be  paid  out  of  the  treasury  of  the  commonwealth  from 
the  ordinary  revenue,  for  the  salaries  and  expenses  of  the  board 
of  registration  in  pharmacy  for  the  fiscal  year  ending  on  the 
thirtieth  day  of  November,  nineteen  hundred  and  nine,  to 
wit:  — 

For  the  salaries  of  the  members  of  the  board,  tiiirty-one  hun- 
dred dollars. 

For  travelling  and  other  expenses  of  the  members  of  the  board, 
a  sum  not  exceeding  seventeen  hundred  and  twenty-five  dollars. 

For  the  salary  and  expenses  of  the  agent  of  the  board,  a  sum 
not  exceeding  twenty-four  hundred  dollars. 

For  a  stenographer,  witness  fees  and  incidental  and  contingent 
expenses  of  the  board,  the  same  to  include  the  printing  of  the 
annual  report,  a  sum  not  exceeding  seventeen  hundred  dollars. 

Section  2.     This  act  shall  take  effect  upon  its  passage. 

Approved  Felruary  5,  1909. 
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METROPOLITAN  WATER  AND  SEWERAGE  BOARD. 


To  the  Honorable  the  Senate  and  House  of  Representatives  of  the  Common- 
wealth of  Massachusetts  in  General  Court  assembled. 

The  Metropolitan  Water  and  Sewerage  Board,  established  under 
the  provisions  of  chapter  168  of  the  Acts  of  the  year  1901,  has  al- 
ready presented  to  your  Honorable  Body  an  abstract  of  the  account  of 
its  doings,  receipts,  expenditures,  disbursements,  assets  and  liabilities 
for  the  fiscal  year  ending  on  November  30,  1909,  and  now,  in  ac- 
cordance with  the  provisions  of  chapter  235  of  the  Acts  of  the  year 
1906,  it  presents  a  detailed  statement  of  its  doings  for  the  calendar 
year  ending  on  December  31,  1909,  being  its 

NINTH    ANNUAL    EEPORT 

made  since  the  consolidation  of  the  Metropolitan  Water  Board  and  the 
Board  of  Metropolitan  Sewerage  Commissioners  on  March  20,  1901. 

I.    ORGANIZATION  AND  ADMINISTRATION. 

(1)  Board,  Officers  and  Employes. 

The  term  of  oflSce  of  Henry  H.  Sprague  expired  on  March  21, 
1909,  and  he  was  reappointed  for  the  three  years  next  succeeding. 
The  membership  of  the  Board  has  consequently  remained  as  in  the 
preceding  year:  Henry  H.  Sprague,  chairman,  Henry  P.  Walcott, 
M.D.,  and  James  A.  Bailey,  Jr.  William  N.  Davenport  has  con- 
tinued as  secretary  and  in  charge  of  the  auditing  department.  Al- 
fred F.  Bridgman  has  been  the  purchasing  agent  and  Miss  Alice  G. 
Mason  the  bookkeeper. 

There  are  also  employed  in  the  administrative  office  a  paymaster, 
an  assistant  in  auditing,  two  general  clerks,  three  stenographers  and 
clerks,  a  telephone  operator,  a  messenger,  and  a  janitor  with  two 
assistants,  one  of  whom  acts  as  watchman. 
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George  D.  Bigelow  has  been  in  charge  of  the  conveyancing  work, 
and  he  has  been  assisted  by  Miss  Alline  E.  Marcy,  title  examiner. 
They  have  performed  such  general  conveyancing  work  and  made  such 
further  investigation  of  real  estate  titles  in  the  different  counties  as 
has  been  called  for  during  the  year  for  the  general  purposes  of  the 
Board  and  for  the  assistance  of  the  Attorney-General  in  pending  suits. 

The  consulting  engineers  of  the  Board  are  Joseph  P.  Davis,  Hiram 
F.  Mills  and  Frederic  P.  Steams,  who  are  called  upon  for  services 
when  matters  arise  which  require  such  consideration. 

I 

Dexter  Brackett  has  been  Chief  Engineer  of  the  Water  Works,  with 
supervision  of  the  various  departments  of  both  construction  and  main- 
tenance. William  E.  Foss,  who  until  July  1  was,  as  Division  En- 
gineer, in  special  charge  of  construction  work  and  of  electrolytic 
investigations  in  the  Metropolitan  District,  has  since  that  date,  as 
Assistant  to  the  Chief  Engineer,  had  a  general  charge  of  engineering 
work  in  all  departments.  Others  acting  under  direction  of  the  Chief 
Engineer  have  been:  Elliot  R.  B.  Allardice,  Superintendent  of  the 
Wachusett  Department;  Charles  E.  Haberstroh,  Superintendent  of 
the  Sudbury  and  Cochituate  Works  and  of  the  portion  of  the  Weston 
Aqueduct  above  the  Weston  Reservoir ;  Samuel  E.  Killam,  Superin- 
tendent in  charge  of  the  Weston  Reservoir  and  the  remaining  portion 
of  the  Weston  Aqueduct  and  of  all  reservoirs  and  pipe  lines  within 
the  Metropolitan  District ;  Arthur  E.  O'Neil,  Superintendent  of  the 
several  pumping  stations;  Alfred  0.  Doane,  Division  Engineer  in 
charge  of  engineering  work  at  pumping  stations;  Benjamin  F.  Han- 
cox,  Assistant  in  charge  of  the  Drafting  Department;  Arthur  W. 
Walker,  Biologist;  William  W.  Locke,  in  charge  of  the  sanitary 
inspection  of  the  watersheds;  and  William  E.  Whittaker,  Office 
Assistant. 

On  account  of  the  increased  amoimt  of  construction  work  in  prog- 
ress during  the  past  year  there  has  been  an  increase  of  about  20  per 
cent,  in  the  engineering  force  employed.  The  average  force  in  con- 
struction and  maintenance  during  the  year  has  included,  in  addition 
to  the  Chief  Engineer,  4  department  superintendents,  2  division  en- 
gineers, 6  assistant  engineers,  and  35  others  in  various  engineering 
capacities  and  as  sanitary  inspectors,  clerks,  stenographers  and  mes- 
sengers, the  total  force  numbering  47.     The  maximum  engineering 
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force  employed  at  any  one  time  during  the  year  on  both  construction 
and  maintenance  was  54. 

A  maintenance  force  in  addition  to  those  engaged  in  engineering 
capacities  as  above  mentioned,  numbering  upon  the  average  during 
the  year  249,  has  been  required  at  the  pumping  stations,  upon  reser- 
voirs, aqueducts,  pipe  lines,  and  upon  minor  construction  work.  At 
the  end  of  the  year  this  force  numbered  216. 

William  M.  Brown,  as  Chief  Engineer  of  Sewerage  Works,  has 
continued  in  charge  of  both  construction  and  maintenance.  He  has 
been  assisted  during  the  year  by  Frank  I.  Capen  and  Frederick  D. 
Smith,  Division  Engineers,  and  Henry  T.  Stiff,  Assistant  Engineer, 
who  have  been  in  supervision  of  both  construction  and  maintenance 
departments,  by  1  assistant  engineer  all  of  the  year  and  3  assistant 
engineers  during  parts  of  the  year,  and  by  22  others  employed  in 
various  engineering  capacities,  and  by  2  clerks  and  stenographers. 

The  maximum  engineering  force  employed  at  any  one  time  during 
the  year  on  construction  and  maintenance  of  Sewerage  Works  was  28. 

The  regular  maintenance  force  required  in  addition  for  the  opera- 
tion of  the  pumping  stations,  the  care  and  inspection  of  the  sewers 
and  for  other  parts  of  the  Sewerage  Works,  exclusive  of  the  engineers 
and  day-labor  forces,  has  upon  the  average  numbered  148. 

The  whole  regular  force  of  the  Sewerage  Department  at  the  end  of 
the  year  numbered  160,  of  whom  the  Chief  Engineer  and  17  assist- 
ants and  draftsmen  were  engaged  in  general  upon  the  works,  and,  of 
the  remainder,  88  were  employed  upon  the  North  System  and  54 
upon  the  South  System. 

Day-labor  forces  under  the  supervision  of  the  engineers  and  the 
immediate  direction  of  foremen  have  been  employed  in  the  construc- 
tion of  foundations,  new  channels  and  connecting  chambers  in  prep- 
aration for  the  extension  of  the  buildings  and  plant  at  the  Deer  Island 
pumping  station,  and  in  construction  of  a  siphon  under  the  new  chan- 
nel of  Atewife  Brook,  on  the  Metropolitan  branch  sewer  to  Arlington. 

The  maximum  number  of  men  employed  upon  contracts  and  upon 
day-labor  construction  on  the  Sewerage  Works  during  the  year  was 
for  the  week  ending  October  24,  when  the  number  amounted  to  85. 
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(2)  Offices  and  Buildings. 

The  offices  of  the  Board  and  of  the  secretary,  the  auditing  and 
conveyancing  departments,  and  the  main  engineering  offices  of  both 
Water  Works  and  Sewerage  Works,  are  located  in  the  buildings  num- 
bered 1  and  3  Ashburton  Place,  at  the  comer  of  Somerset  Street,  in 
Boston, 

The  office  building  belonging  to  the  Board  in  Clinton  and  occupied 
as  a  branch  office  for  the  Wachusett  Department  of  the  Water  Works 
has  been  given  up,  and  the  headquarters  for  this  department  have 
been  removed  to  the  gate-chamber  and  power-house  at  the  Wachusett 
Dam.  The  branch  office  for  the  Sudbury  Department  is  maintained 
at  South  Framingham.  Headquarters  of  the  maintenance  force  of 
the  Water  Works  for  the  northern  part  of  the  Metropolitan  District 
are  maintained  in  the  Glenwood  pipe  yard  in  Medford,  where  there 
are  offices,  shops,  store-rooms  and  stables ;  and  the  maintenance  force 
for  the  southern  part  of  the  District  has  headquarters  in  like  build- 
ings at  the  Chestnut  Hill  Reservoir. 

Branch  headquarters  of  the  maintenance  and  repair  forces  of  the 
Sewerage  Works  are  maintained  for  the  North  Metropolitan  System 
near  the  East  Boston  and  Deer  Island  pumping  stations,  ard  for  the 
South  Metropolitan  System  at  the  Ward  Street  pumping  station  and 
at  the  storage  yard  at  Hough's  Neck. 

II.    METROPOLITAN  WATER  DISTRICT. 

Swampscott,  although  situated  outside  the  10-mile  limit,  was,  under 
a  special  Act  of  the  Legislature  of  the  year  1908,  admitted  into  the 
Metropolitan  Water  District  on  May  3,  1909.  The  sum  of  $90,000 
was  paid  by  the  town  on  account  of  its  admission.  By  an  Act  of  the 
year  1909  it  was  provided  that  all  sums  which  should  be  received 
from  the  town  for  admission  to  the  District  should  be  paid  into  the 
Metropolitan  Water  Loan  Fund,  and  might  be  applied  by  the  Board 
to  the  construction  of  works  made  necessary  by  the  admission  of  the 
town  into  the  District. 

The  District  now  comprises  the  cities  of  Boston,  Chelsea,  Everett, 
Maiden,  Medford,  Melrose,  Newton,  Quincy  and  Somerville,  and  the 
towns  of  Arlington,  Belmont,  Hyde  Park,  Lexington,  Milton,  Nahant, 
Revere,  Stoneham,  Swampscott,  Watertown  and  Winthrop,  —  in  all* 
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9  cities  and  11  towns.  The  District  has  an  area  of  174.8  square 
miles,  and  its  population,  as  of  the  date  of  July  1,  1909,  the  date  upon 
which  calculations  for  the  Water  Works  are  based,  is  estimated  at 
1,022,260. 

The  city  of  Newton  and  the  town  of  Hyde  Park,  however,  though 
belonging  to  the  District,  do  not  take  water  from  the  Metropolitan 
sources,  but  still  depend  upon  their  own  sources  of  supply. 

III.  METROPOLITAN  WATER  WORKS  —  CONSTRUCTION. 

The  construction  work  upon  the  Metropolitan  Water  Works  dur- 
ing the  year  1909  has  exceeded  that  of  the  previous  year  by  more  than 
50  per  cent.  The  principal  work  accomplished  has  been  in  the  Dis- 
tribution System,  and  has  comprised  the  completion  of  the  new  main 
from  the  Chestnut  Hill  Reservoir  to  the  Eiverway  in  the  city  of 
Boston  near  the  Longwood  Avenue  Bridge,  the  laying  of  mains  for 
reinforcement  of  the  water  supply  of  Chelsea,  Revere,  Winthrop, 
Swampscott  and  Nahant,  the  laying  of  a  main  for  the  high  service  of 
the  town  of  Belmont,  and  the  provision  for  a  new  pumping  engine 
for  the  southern  high  service.  A  beginning  has  also  been  made  in 
the  laying  of  a  new  main  for  bringing  the  supply  from  the  Weston 
Aqueduct  into  the  Metropolitan  District.  Some  additions  and  im- 
provements have  been  effected  in  connection  with  the  Wachusett  Res- 
ervoir and  watershed  and  with  Lake  Cochituate,  but  these  have  been 
made  upon  the  maintenance  account. 

The  total  amount  expended  for  construction,  including  real  estate 
and  other  property  acquired,  and  payment  of  claims  on  account  of 
the  Water  Works,  during  the  calendar  year  1909,  was  $359,667.13. 
Of  this  amount,  $7,642.35  was  expended  on  account  of  the  Wachusett 
Dam  and  Reservoir;  $4,135.50  for  the  improvement  of  the  Wachu- 
sett watershed ;  $251  on  account  of  the  diversion  of  the  waters  of  the 
South  Branch  of  the  Nashua  River;  $96,212.70  on  account  of  the 
supply  mains  from  the  Weston  Aqueduct;  $242,304.50  for  other 
construction  in  the  Distribution  Department;  and  the  remainder, 
$9,121.08,  for  administration  and  other  expenses.  The  total  amount 
expended  on  account  of  construction  since  the  beginning  of  the  Water 
Works  in  the  year  1895  has  been  $41,044,304.64. 
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(1)  Wachusett  Dam  and  Resebvoib. 

(a)  Dam  and  Reservoir. 

The  Wachusett  Dam  and  Reservoir  being  regarded  as  completed 
works,  some  improvements  and  additions  required  have  been  made 
under  the  account  of  maintenance.  The  charges  to  construction  have 
been  mainly  made  in  the  settlement  of  old  claims  for  depreciation  of 
real  estate  and  for  injury  to  established  business,  and  on  account  of 
the  payment  of  a  small  amount  of  reserve  held  under  former  con- 
tracts. 

(b)  Clinton  Catholic  Cemetery, 

Efforts  which  it  was  hoped  would  prove  successful  have  been  made 
during  the  year  to  bring  about  a  final  settlement  under  the  agree- 
ment which  was  made  in  the  year  1898  with  the  Roman  Catholic 
Bishop  of  the  Diocese  of  Springfield  and  the  St  John's  Catholic  Cem- 
etery Association,  by  which  the  land  acquired  for  the  old  cemetery 
in  Clinton  was  taken  and  the  bodies  removed  to  the  new  site  in  Lan- 
caster purchased  by  the  Board  for  the  purpose  of  the  Association. 
Final  papers  were  again  prepared  for  execution  by  the  Bishop  and 
the  Association,  but,  owing  to  controversies  still  existing  among  the 
parties,  they  have  not  been  executed  and  returned.  As  repeatedly 
stated  in  previous  reports,  the  Board,  having  long  ago  performed  on 
its  part  all  the  stipulations  of  the  agreement  so  far  provided  for,  has 
been  ready  and  desirous,  in  accordance  with  its  terms,  to  pay  over 
to  the  Association  the  balance  of  the  money,  amounting  to  $32,096.83, 
becoming  due  from  the  Commonwealth,  and  to  convey  to  the  Associa- 
tion the  lands  in  Lancaster  occupied  for  burial  purposes,  to  which 
the  Commonwealth  holds  the  legal  title,  on  receipt  from  the  Bishop  of 
a  conveyance  of  the  old  cemetery  lot,  now  submerged  in  the  reservoir, 
and  the  release  from  the  parties  of  all  claims  for  damages. 

(2)  Improvement  of  the  Watersheds. 

The  appropriation  available  for  the  improvement  of  the  Wachu- 
sett watershed  was  not  sufficient  to  enter  upon  any  large  improve- 
ment on  the  construction  account 

The  Board  has  deemed  it  wise  to  purchase  five  small  parcels  of 
land  situated  on  and  near  Lake  Waushacum  in  the  town  of  Sterling 
which  became  attainable  for  the  better  protection  of  the  waters  of  the 
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lake,  a  feeder  of  the  Wachusett  Reservoir.  The  premises  were  such 
that  they  peculiarly  threatened  the  purity  of  the  water. 

For  like  reasons  it  was  deemed  advisable  to  acquire  a  considerable 
tract  of  land  in  West  Boylston  through  which  a  brook  having  a  water 
privilege  ran  and  emptied  into  the  Wachusett  Reservoir. 

Other  improvements  have  been  effected  not  only  in  the  Wachusett 
watershed  but  also  in  the  Cochituate  and  Sudbury  watersheds,  but 
as  these  pertained  more  especially  to  maintenance  the  cost  of  these 
improvements  has  been  defrayed  from  maintenance  funds. 

(3)  Weston  Aqueduct. 

Some  claims  under  contracts  arising  on  account  of  the  construction 
of  the  Weston  Aqueduct,  the  settlement  of  which  has  been  long  de- 
layed by  reason  of  pending  suits,  have  been  finally  settled.  The  pay- 
ments made  imder  the  settlements  amounted  to  $1,627.35,  making 
the  total  of  expenditures  for  the  construction  of  the  Weston  Aqueduct 
and  Reservoir  $2,849,490.11. 

(4)  DisTEiBUTiON  System. 

(a)  New  Supply  Main  for  Boston  Low-service  District 
The  laying  of  a  new  48-inch  main  from  a  point  near  the  Chestnut 
Hill  Reservoir  through  Beacon  Street  and  Longwood  Avenue  to  the 
Riverway  near  the  Longwood  Avenue  Bridge  in  the  city  of  Boston 
was  completed  and  the  line  was  put  in  service  on  September  14.  This 
main  was  deemed  especially  necessary  for  the  reinforcement  of  the 
low  service  in  that  city.  The  length  of  the  main  is  12,400  feet,  and 
the  cost  of  the  work  has  amounted  to  $162,698.06.  There  are  two 
small  bilk  still  to  be  paid.  Inasmuch  as  the  appropriation  authorized 
for  the  purpose  was  $190,000,  there  will  be  left  a  balance  amounting 
to  more  than  $26,000. 

(&)  New  Weston  Aqueduct  Supply  Main. 

Under  the  authority  given  by  the  Legislature  of  the  year  1909  for 
the  construction  of  a  60-inch  main  from  the  terminus  of  the  Weston 
Aqueduct  to  the  present  mains  near  Chestnut  Hill  Reservoir,  con- 
tracts have  been  made  for  the  furnishing  of  about  one-half  of  the 
iron  pipes  which  will  be  required.  A  contract  was  also  made  in  the 
latter  part  of  the  season  for  the  laying  of  about  8,000  feet  of  pipe 
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near  the  Chestnut  Hill  end  of  the  line,  principally  through  Chestnut 
Hill  and  Commonwealth  avenues  in  Brighton.  The  estimate  for  the 
entire  line  was  for  an  expenditure  of  $750,000.  The  value  of  the 
work  done  at  the  end  of  the  year  under  the  contract  for  laying 
the  pipe  was  $25,902.53,  and,  in  addition,  pipes  to  the  value  of  about 
$142,070  have  been  received. 

The  work  of  laying  the  pipe  will  be  prosecuted  during  the  coming 
year,  and  it  is  expected  that  about  one-half  of  the  entire  length,  being 
the  part  on  the  Chestnut  Hill  end,  will  be  completed  during  the  two 
coming  seasons.  By  laying  this  portion  of  the  pipe  the  more  pressing 
necessities  of  the  District  will  be  relieved,  and  it  is  possible  that  the 
laying  of  the  remainder  of  the  line  may  be  put  oiF  for  a  period  of  a 
year  or  two,  but  such  possibility  is  dependent  upon  the  continuance 
of  a  saving  in  the  consumption  of  water  such  as  has  been  effected 
during  the  past  year.  This  main  is  supplied,  in  addition  to  the 
48-inch  pipe  line  which  had  previously  been  laid,  for  the  purpose 
of  bringing  additional  water  from  the  Weston  Aqueduct  into  the 
Metropolitan  District,  and  is  only  one  of  several  lines  which  will  be 
required  from  time  to  time  to  supply  the  increasing  necessities  of 
the  District. 

(c)  Northern  High-service  Main  in  Everett,  Chelsea  and  Revere. 

The  laying  of  a  new  24-inch  main  from  the  junction  of  Broadway 
and  Hancock  Street,  in  the  city  of  Everett,  through  Chelsea  to  the 
junction  of  Fenno  Street  and  Broadway  in  Revere,  was  begun  and 
completed  in  the  past  year.  This  main  has  been  laid  to  reinforce  the 
present  pipe  line  in  order  to  give  a  suflScient  pressure  to  the  water  sup- 
plied to  Winthrop,  Revere,  Swampscott  and  Nahant.  The  laying  of 
pipe  was  begun  on  July  20  and  completed  on  December  17,  and  the 
whole  line  was  put  into  service  by  the  end  of  December.  The  esti- 
mated cost  of  the  line  was  $68,000,  for  which,  however,  complete 
settlements  have  not  yet  been  made. 

As  the  laying  of  this  main  was  made  immediately  necessary  on 
account  of  the  admission  of  the  town  of  Swampscott  into  the  Metro 
politan  Water  District,  the  expense  of  construction  is  paid  out  of  the 
sum  received  from  the  town  on  its  admission  into  the  District.  Thi?, 
however,  is  but  a  portion  of  the  new  work  which  will  be  required  on 
account  of  the  admission  of  the  town  into  the  Metropolitan  Water 
District. 
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(d)  New  Main  for  the  Supply  of  Winthrop. 

A  new  16-inch  main,  3,945  feet  in  length,  has  been  laid  during  the 
past  year  from  a  point  near  the  Beachmont  railroad  station  in  Revere 
to  the  Winthrop  town  line,  to  take  the  place  of  a  main  belonging  to 
the  town  of  Revere  which  had  been  used  for  the  supply  of  Winthrop. 
The  laying  of  pipe  was  begun  on  August  4  and  the  new  main  was 
completed  and  put  into  operation  on  October  23.  The  estimate  made 
of  its  cost  was  $14,500,  but  the  total  expenditures  have  amounted  to 
but  about  $12,500. 

(e)  Extra  High-service  Main  to  Belmont, 

A  12-inch  pipe  line  from  the  standpipe  on  Arlington  Heights  to 
the  Belmont  town  line  has  been  required  for  the  supply  of  buildings 
on  the  higher  lands  in  Belmont.  The  pipe  line  laid  has  a  length  of 
1,610  feet  and  was  constructed  in  the  latter  part  of  the  year  and  put 
into  service  on  November  18.    The  cost  of  the  line  has  been  $4,604.43. 

(/)  New  Pumping  Engine  at  Chestnut  Hill. 

The  Board  was  authorized  by  the  Legislature  of  last  year  to  pro- 
vide additional  pumping  machinery  for  the  Southern  High  Service 
at  Chestnut  Hill.  Competitive  bids  were  called  for,  and  as  a  result 
the  contract  for  the  pumping  engine  was  awarded  to  the  Holly  Man- 
ufacturing Company  of  Buffalo,  N.  Y. 

The  new  engine  will  have  a  daily  capacity  for  pumping  40,000,000 
gallons,  and  the  contract  price  is  $98,769.  This  pumping  engine  will 
be  located  in  the  low-service  pumping  station,  and  its  completion  is 
called  for  in  the  early  part  of  the  year  1911. 

(6)  Acquisition  of  Lands  and  Settlements  for  Damages. 

{a)  Acquisition  of  Lands. 

During  the  past  year  the  Board  has  acquired  in  fee,  by  purchase 
or  taking,  25.585  acres  of  land.  Six  small  parcels  in  Sterling,  aggre- 
gating 1.245  acres,  were  purchased,  at  a  cost  of  $2,440,  for  the  pro- 
tection of  the  Wachusett  watershed.  A  tract  of  15.94  acres  in  West 
Boylston  was  also  acquired  for  the  same  reason  at  a  cost  of  $1,000. 
There  were  also  acquired  three  parcels  situated  on  the  borders  of  Lake 
Cochituate  in  Natick,  aggregating  2.86  acres,  for  the  better  protec- 
tion of  the  waters  of  the  lake.     For  these  the  sum  of  $813  was  paid 
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out  of  the  maintenance  appropriation.  A  tract  of  3.99  acres  in  Fram- 
ingham  was  also  purchased  out  of  the  funds  for  maintenance,  at  an 
expense  of  $500,  for  the  protection  of  Framingham  Reservoir  No.  3 
in  the  Sudbury  Department. 

But  a  single  taking  was  made,  as  follows :  — 

Taking  for  Metropolitan  Water  Works  for  the  Tear  1909, 


No. 

Loofttion  and  DeMription. 

Former  Owner. 

Recorded. 

PorpoMof  Tiakiiig. 

127 

Natick,— Af^aoent  to  lands  of  the 
Commonwealth  on  the  margin 
of  lake  Cochiiuate,  near  Weftt 
Central  and  Speene  streets. 
Area,  fee  In  1.6n  acres. 

Devisees  of  Wlllard 
Morse. 

Not.    S4. 

Improvement  of 
Cochltnate     water- 
shed. 

No  settlements  for  lands  acquired  have  been  made  aside  from  those 
effected  upon  the  purchase  of  the  lands  above  described. 

The  settlements  under  purchases  or  takings  of  land  for  all  pur- 
poses of  the  Water  Works  effected  during  the  past  year  have  been  11 
in  number,  and  for  an  aggregate  of  24.035  acres.  The  sums  paid  in 
all  these  settlements  have  amounted  to  $4,753,  and  in  all  the  cases 
the  settlements  have  been  effected  by  voluntary  agreements. 

(&)  Depreciation  of  Real  Estate, 

Settlements  for  depreciation  in  the  value  of  real  estate  not  taken 
by  the  Board  were  effected  in  10  cases,  2  on  account  of  lands  situated 
in  the  town  of  West  Boylston,  amounting  to  $1,200,  and  8  on  account 
of  lands  situated  in  Boylston,  amounting  to  $2,400,  making  a  total 
for  the  year  of  $3,600.  The  8  Boylston  cases  and  1  of  the  West 
Boylston  cases  were  settled  under  awards  made  by  commissioners  ap- 
pointed by  the  court.  The  other  West  Boylston  case  was  settled  by 
agreement  out  of  court. 

(c)  Loss  of  Business, 

For  injury  to  business  caused  by  the  carrying  out  of  the  Metropoli- 
tan Water  Act  in  the  towns  of  Boylston  and  West  Boylston  and  in 
portions  of  the  towns  of  Sterling  and  Clinton,  settlements  were  made 
during  the  year  in  3  cases,  the  amount  paid  being  $650. 
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(d)  Diversion  of  Water. 

There  has  been  paid  during  the  year  1909,  on  account  of  a  judg- 
ment obtained  for  the  diversion  of  water,  the  sum  of  $260. 

The  sums  enumerated  as  paid  in  the  preceding  cases  do  not  include 
amounts  paid  for  expert  services  and  court  expenses. 

IV.    THE  CONSTRUCTION  OF  THE  METROPOLITAN  WATER 

WORKS  FROM  1895  TO  1910. 

The  Metropolitan  Water  Act,  chapter  488  of  the  Acts  of  the  year 
1895,  called  for  the  construction  of  certain  works  within  the  first  ten 
years  following  the  passage  of  the  Act,  and  certain  other  works  within 
the  succeeding  ten  years.  The  works  contemplated  for  the  first  dec- 
ade have  been  completed,  as  well  as  the  larger  part  of  those  which 
were  proposed  for  the  second  decade,  which  is  now  half  completed. 

The  Act  required  the  taking  of  the  waters  of  the  South  Branch  of 
the  Nashua  Eiver;  the  building  of  the  Wachusett  Aqueduct;  the 
building  of  the  Wachusett  Dam  and  Eeservoir ;  the  taking  and  com- 
pletion of  the  Sudbury  Dam  and  Reservoir ;  the  taking  of  the  other 
works  of  water  supply  of  the  city  of  Boston ;  the  taking  and  utiliza- 
tion of  Spot  Pond;  and  the  extension  of  the  Distribution  System, 
including  the  laying  of  water  mains  throughout  the  Metropolitan  Dis- 
trict, the  making  of  distributing  reservoirs  and  the  enlargement  and 
construction  of  pumping  stations. 

The  Metropolitan  Water  Act  of  1895  not  only  included  many  re- 
quirements additional  to  the  original  scheme  recommended  by  the 
State  Board  of  Health  in  its  report  to  the  Legislature,  but  subsequent 
acts  of  the  Legislature  have  extended  the  requirements  to  works  and 
damages  beyond  the  provisions  of  the  original  Act. 

(1)  The  Taking  of  the  Waters  of  the  South  Branch  of  the 

Nashua  River. 

The  waters  of  the  South  Branch  of  the  Nashua  River  were  formally 
taken  on  February  23,  1898,  and  were  directly  afterwards  diverted 
and  made  available  for  the  water  supply  of  the  Metropolitan  Water 
District,  the  Wachusett  Aqueduct  and  other  works  having  then  been 
sufficiently  completed  for  that  purpose.  Settlement  had  previously 
been  made  with  the  larger  part  of  the  parties  entitled  to  damages 
on  account  of  the  diversion  of  the  waters.     The  sums  paid  on  ac- 
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count  of  water  diverted,  in  cases  where  the  damages  were  disconnected 
with  other  property  or  rights  acquired  or  affected,  have  amounted  to 
$1,212,995.42.  This  amount  was  paid  to  the  various  owners  of  man- 
ufacturing properties  and  water  privileges  along  the  Nashua  River 
from  the  town  of  Clinton  to  the  city  of  Nashua,  and  included  a  sum 
paid  to  that  city  for  the  damages  which  it  suffered. 

(2)  Waciiusett  Aqueduct. 

Preliminary  work  necessary  for  the  building  of  the  Wachusett 
Aqueduct  was  begun  directly  after  the  organization  of  the  Metro- 
politan Water  Board  in  the  year  1895,  so  that  the  water  of  the  river 
might  at  as  early  a  date  as  possible  be  diverted  at  the  point  in  the 
town  of  Clinton  where  the  proposed  dam  was  to  be  erected  and  be 
brought  as  a  water  supply  to  the  Metropolitan  District.  The  actual 
work  of  construction  was  begun  early  in  the  year  1896,  and  the  aque- 
duct, having  a  length  of  12  miles  in  tunnel,  covered  masonry  and  open 
channel,  was  completed  and  water  was  introduced  on  March  7,  1898. 
The  total  cost  of  the  aqueduct  was  $1,797,948.85,  of  which  the  sum 
of  $1,536,895.48  was  expended  in  the  work  of  construction,  $94,- 
473.17  on  account  of  real  estate  damages  and  expenses,  and  $166,- 
580.20  in  preliminary  and  engineering  charges  and  expenses. 

(3)  Wachusett  Dam  and  Reseevoie. 

Borings,  soundings  and  other  investigations  were  begun  for  fixing 
the  location  of  the  dam  to  be  built  on  the  Nashua  River  at  Clinton 
directly  after  the  organization  of  the  Board  in  the  year  1895.  This 
work  was  followed  in  the  year  1897  by  the  building  of  the  temporary 
or  coffer-dam  just  above  the  site  selected  for  the  great  dam,  not  only 
as  a  preliminary  to  the  construction  of  the  latter,  but  also  to  enable  the 
diversion  of  the  water  of  the  river  into  the  Wachusett  Aqueduct.  In 
the  year  1899  excavations  were  made  in  the  bed  and  at  the  sides  of 
the  river,  but  it  was  not  until  October  1,  1900,  that  the  general  con- 
tract for  the  building  of  the  dam  was  made.  Work  under  the  contract 
was  continued  until  the  year  1906,  at  which  time  the  dam  was  re- 
garded as  completed,  although  the  storage  of  water  was  begun  as 
earlv  as  the  year  1903,  and  other  work  has,  since  the  vear  1906,  been 
carried  on  chargeable  to  the  account  of  construction.  The  sum  of 
$266,008.20  was  expended  for  preliminary  work  and  engineering; 
$120,173.53  was  expended  in  the  construction  of  the  coffer-dam  and 
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other  temporary  works;  $1,918,787.94  was  spent  on  account  of  the 
main  contracts  for  the  building  of  the  dam  and  the  additional  work 
thereunder;  and  $72,937.34  has  been  expended  in  the  construction 
of  the  gate-house  at  the  foot  of  the  dam.  The  sums  paid  for  the  con- 
struction of  the  Wachusett  Dam  have  thus  amounted  to  $2,377,907.01. 

Surveys  preliminary  to  the  construction  of  the  Wachusett  Reser- 
voir were  begun  in  the  latter  part  of  the  year  1895.  In  the  follow- 
ing year  a  beginning  was  made  in  clearing  the  territory  of  wood  and 
brush  and  in  the  building  of  roads  to  take  the  place  of  those  running 
through  the  area  to  be  submerged.  It  was  on  July  26,  1897,  that  the 
first  taking  of  lands  was  made,  but  considerable  purchases  of  land  for 
the  reservoir  had  been  previously  eifected.  The  first  contract  for 
stripping  the  reservoir  and  the  removal  of  material  was  made  on  July 
14,  1897.  The  work  of  excavating  and  removal  of  the  soil  was  sub- 
stantially completed  in  the  year  1905,  and  the  reservoir  was  for  the 
first  time  filled  to  high-water  mark  on  May  10,  1907. 

The  work  involved  the  stripping  of  the  soil  and  other  material 
from  an  area  of  6.44  square  miles  and  the  removal  of  6,926,000  cubic 
yards  of  material.  The  expenditures  for  this  work  amounted  to 
$2,536,612.66,  of  which  amoimt  the  sum  of  $2,134,093.87  was  ex- 
pended under  the  contracts,  $103,747.53  for  additional  work,  and 
$298,771.26  for  preliminary  and  engineering  surveys. 

The  surface  of  the  territory  flanking  the  masonry  dam  on  each  side 
was  in  places  lower  than  the  high-water  level  of  the  reservoir,  and 
to  retain  the  water,  dikes  or  embankments  of  earth  were  built.  The 
North  Dike  extends  for  a  distance  of  about  2  miles  northwesterly, 
and  the  South  Dike  extends  about  2,925  feet  southerly  from  the  dam. 
The  sums  of  $792,264.68  and  $137,075.55  were  respectively  expended 
for  their  construction,  in  addition  to  the  cost  of  the  reservoir  proper. 
These  sums  do  not  include  the  cost  of  excavating  from  the  reservoir 
the  material  which  was  used  in  the  construction  of  the  dikes,  but 
do  include  the  cost  of  depositing  the  material  at  the  dikes. 

Old  roads  running  through  the  area  within  the  limits  of  the  reser- 
voir were  discontinued  to  the  extent  of  19.25  miles,  and  new  high- 
ways and  necessary  bridges  were  constructed  to  take  their  place,  the 
main  highways  being  built  from  Clinton  to  Boylston  and  West  Boyl- 
ston  both  on  the  north  and  on  the  south  sides  of  the  reservoir.  The 
length  of  all  the  highways  constructed  is  11.8  miles.  Engineering 
and  preliminary  expenses  amounted  to  $110,594.96,  and  the  total 
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sum  of  $437,272.80  was  expended  under  contracts  and  work  addi- 
tional thereto.  The  total  sum  for  construction  of  roads  and  bridges 
amounted  to  $547,867.76. 

The  relocation  of  the  Central  Massachusetts  Division  of  the  Boston 
&  Maine  Railroad,  which  ran  through  the  entire  length  of  the  bed 
of  the  reservoir,  became  necessary,  and  the  railroad  was  diverted  to 
the  northerly  side  of  the  reservoir.  For  a  portion  of  the  distance  a 
new  roadbed  was  constructed  by  the  Board,  and  for  the  remainder, 
under  an  arrangement  made  with  the  railroad  company,  the  track  of 
the  Worcester,  Nashua  &  Rochester  Railroad  was  utilized.  The  rail- 
road construction  involved  the  building  of  a  tunnel  about  1,080  feet 
in  length,  a  steel  viaduct  over  the  river  921  feet  long  at  a  height  of 
133  feet  above  the  valley,  and  a  deep  rock  cut  The  length  of  the 
relocation  is  8.87  miles,  being  about  one-third  of  a  mile  longer  than 
the  old  location,  which  was  superseded.  The  engineering  and  pre- 
liminary expenses  attending  the  works  were  $72,301.02.  Contracts 
and  additional  work  thereunder  amounted  to  $631,974.04,  and  there 
was  paid  to  the  Boston  &  Maine  Railroad  for  a  release  of  all  the  land 
and  structures  taken  and  damages  incurred,  including  the  compensa- 
tion for  the  use  of  its  tracks,  the  sum  of  $177,597.39.  The  total 
amount  paid  on  account  of  the  relocation  was  $881,872.46. 

The  building  of  the  reservoir  involved  the  purchase  and  taking  of 
7,945.58  acres,  or  12.41  square  miles,  of  land.  Connected  with 
these  lands  were  6  mills  with  water  privileges  attached,  4  churches, 
8  schoolhouses,  492  residences  and  other  buildings,  a  large  cemetery 
in  which  3,902  bodies  had  been  buried,  and  a  small  cemetery  in 
which  had  been  buried  65  bodies.  Engineering,  legal  and  expert  ex- 
penses in  connection  with  the  acquisition  of  the  real  estate  amounted 
to  $216,386.64.  The  sum  expended  for  mill  property  and  water 
rights  was  $1,402,200 ;  for  other  real  estate,  including  property  out- 
side of  the  direct  margins  of  the  reservoir,  acquired  for  reservoir  pur- 
poses, $1,439,914.88;  and  for  sundry  expenses,  $148,263.61.  The 
total  expenditures  for  the  acquisition  of  the  real  estate  for  the  reser- 
voir were  $3,206,765.13. 

The  Metropolitan  Water  Act  provided  for  the  payment  of  indirect 
damages  on  account  of  injuries  sustained  by  reason  of  the  building 
of  the  reservoir.  For  depreciation  in  the  value  of  real  estate  in  the 
towns  of  Clinton,  Boylston,  West  Boylston  and  Sterling  which  was 
not  acquired  there  has  been  paid  in  297  cases  $289,588.24.     On  ae- 
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count  of  claims  for  loss  of  business  in  the  same  towns,  caused  by  the 
carrying  out  of  the  Water  Act,  in  333  cases  the  sum  of  $156,699.18 
was  paid.  There  was  paid  on  account  of  loss  of  employment  to  resi- 
dents of  West  Boylston,  to  the  number  of  477,  the  sum  of  $85,959.65. 
Legal  and  expert  expenses  incurred  independently  of  the  acquisi- 
tion of  real  estate  have  amounted  to  $8,547.92.  The  total  expendi- 
ture on  account  of  indirect  damages  was  $540,794.99. 

(4)  The  Clinton  Sewerage  System. 

In  the  year  1898  the  Metropolitan  Water  Board  was  required  by 
the  Legislature  to  intercept  and  to  purify  the  sewage  of  the  town  of 
Clinton.  For  the  purpose  it  was  necessary  to  build  a  sewerage  pump- 
ing station  and  to  construct  filter-beds.  These  works  were  begun 
at  once  upon  the  passage  of  the  Act,  and  were  completed  and  put 
into  use  in  the  year  1899.  There  was  expended  on  account  of  engi- 
neering and  preliminary  work  the  sum  of  $22,860.82,  for  acquisi- 
tion of  real  estate  there  was  spent  $37,794.40,  for  construction  the 
sum  of  $88,908.19,  and  for  sundry  expenses  $1,376.48,  making  a 
total  expenditure  of  $150,939.89. 

(5)  Taking  and  Completion  of  the  Sudbuby  Dam  and 

Reseevoib. 

The  Board  was  required  by  the  Metropolitan  Water  Act  forthwith 
to  take  and  complete  the  Sudbury  Dam  and  Reservoir,  the  construc- 
tion of  which  had  been  begun  by  the  city  of  Boston,  and  to  reimburse 
the  city  for  the  amount  already  spent  for  that  purpose.  The  Board 
accordingly  assumed  the  existing  contracts  for  construction  and  pro- 
ceeded to  the  completion  of  the  dam  and  reservoir.  The  dam  was 
completed  so  that  water  could  be  stored  in  the  reservoir  in  the  month 
of  March,  1898,  and  the  whole  work  was  brought  to  entire  completion 
in  December  of  the  same  year. 

For  the  construction  of  the  Sudbury  Dam,  including  preliminary 
work  and  engineering,  there  has  been  expended  $648,792.45 ;  and  in 
like  maimer,  for  the  construction  of  the  reservoir,  $1,623,673.91;  for 
the  purchase  of  land  and  margins,  $621,367.43 ;  and  for  legal,  expert 
and  general  expenses,  $29,299.92,  making  a  total  expenditure  of 
$2,923,133.71.  This  amount  includes  the  sum  of  $1,157,921.59  paid 
to  the  city  of  Boston  in  reimbursement  for  the  expenditures  pre- 


16  METROPOLITAN    WATER  [Pub.  Doc. 

viously  made  in  the  construction  of  the  dam  and  reservoir.  There 
were,  besides,  necessary  additions  to  the  pipe  lines  and  siphon  below 
the  dam  in  connection  with  the  Sudbury  Aqueduct,  amounting  to 

$71,614.46. 

(6)  Taking  of  Othee  Boston  Wobks  of  Wateb  Supply. 

On  or  before  January  1,  1898,  the  Board  was  required  to  take,  in 
addition  to  the  uncompleted  Sudbury  Dam  and  Reservoir,  all  the 
other  lands  and  works  held  by  the  city  of  Boston,  for  the  purpose  of 
supplying  water  and  for  storing  and  protecting  the  purity  of  the 
water,  situated  westerly  of  the  Chestnut  Hill  Reservoir,  together  with 
the  Chestnut  Hill  Reservoir  and  pumping  station  and  other  portions 
of  the  distributing  system.  The  works  taken  included  the  small 
reservoirs  in  the  Sudbury  System,  Lake  Cochituate,  the  Mystic  Water 
Works  and  also  the  Sudbury  and  Cochituate  aqueducts.  All  this 
property  was,  therefore,  taken  at  that  date,  and  afterwards  operated 
by  the  Board  for  the  water  supply  of  the  Metropolitan  Water  District 

Settlement  for  the  taking  was  effected  with  the  city  of  Boston  in 
the  year  1900,  and  final  payment  on  account  of  the  amount  due  was 
made  on  October  29,  1901.  The  total  amount  paid  to  the  city  of  Bos- 
ton in  addition  to  the  sum  paid  on  account  of  the  Sudbury  Reservoir 
was  $12,768,948.80. 

(7)   Taking  and  Improvement  of  Spot  Pond. 

The  Board  was  also  required  to  take,  for  the  purposes  of  the  water 
supply  of  the  District,  Spot  Pond,  situated  principally  in  the  town 
of  Stoneham,  and  which  was  owned  by  the  cities  of  Maiden,  Medford 
and  Melrose,  together  with  the  lands  and  other  property  held  by  the 
said  cities,  for  the  purposes  of  water  supply  or  protecting  and  pre- 
serving the  purity  of  the  water.  The  taking  was  accordingly  made 
on  January  1,  1898.  After  considerable  controversy  settlements 
were  effected  with  the  cities  of  Maiden,  Medford  and  Melrose  by 
which  they  were  paid,  on  account  of  the  taking  of  the  pond  and 
property  connected  therewith,  the  sum  of  $1,240,229.62. 

In  order  properly  to  purify  the  water  for  the  purposes  of  the  Dis- 
trict it  was  deemed  necessary  to  remove  the  mud  and  other  organic 
material  from  the  bottom  of  the  pond  and  to  enlarge  its  storage  capac- 
ity, by  which  an  increase  in  its  capacity  from  750,000,000  gallons  to 
about  1,800,000,000  gallons  was  made.     This  improvement  was  ef- 
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fected  at  a  cost  of  $582,188.73,  but  this  cost  is  included  under  the 
expenditures  for  the  Distribution  System. 

(8)  Distribution  System. 

The  distribution  of  water  to  the  various  cities  and  towns  of  the 
Metropolitan  District  has  necessitated  the  laying  not  only  of  large 
mains  from  the  Chestnut  Hill  pumping  station  and  from  the  ter- 
minus of  the  Weston  Aqueduct,  but  various  smaller  mains  in  order 
to  comply  with  the  requirements  of  the  Metropolitan  Water  Act  that 
the  Board  should  furnish  water  to  each  city  and  town  by  delivering 
the  same  into  a  main  water  pipe,  reservoir  or  tank  at  sufficient  pres- 
sure for  use  without  pumping.  The  pipes  laid  vary  in  size  from 
60  inches  to  6  inches,  and  in  length  amount  to  92.53  miles,  those  of 
36  inches  and  over  measuring  48.09  miles  in  length. 

The  distribution  of  water  has  required  in  addition  the  erection 
of  a  new  low-service  pumping  station  and  the  enlargement  of  the  old 
high-service  station  at  Chestnut  Hill,  the  erection  of  the  Spot  Pond 
pumping  station,  the  building  of  a  new  pumping  station  at  Arlington, 
the  improvement  of  Spot  Pond,  the  construction  of  the  Fells  Reser- 
voir and  Bear  Hill  Reservoir  in  connection  with  the  improvement  of 
Spot  Pond,  the  construction  of  a  distributing  reservoir  and  stand- 
pipe  at  Forbes  Hill  in  Quincy,  and  the  acquisition  of  the  Waban  Hill 
Reservoir  in  Newton  and  Arlington  standpipe  on  Arlington  Heights. 

The  expenditures  for  the  various  purposes  have  amounted  to 
$6,100,012.96. 

(9)  Weston  Aqueduct. 

In  the  year  1900  the  consumption  of  water  in  the  Metropolitan 
District  had  so  increased  as  to  test  the  capacity  of  the  Sudbury  and 
Cochituate  aqueducts  for  supplying  the  necessities  of  the  District, 
and  consequently  the  authority  of  the  Legislature  was  obtained  for 
the  construction  of  an  additional  aqueduct  from  the  Sudbury  Reser- 
voir to  a  point  in  Weston  overlooking  the  Charles  River.  The  con- 
struction of  the  aqueduct,  with  a  capacity  of  carrying  300,000,000 
gallons  per  day,  including  an  equalizing  reservoir  in  Weston,  was 
.begun  in  the  same  year,  and  the  aqueduct  was  completed  and  put 
into  operation  in  the  year  1903. 

The  engineering  and  preliminary  expenses  attending  the  con- 
struction of  the  aqueduct  amounted  to  $243,011.67.  Contract  and  ad- 
ditional work  amounted  to  $2,110,808.44.     For  the  reservoir  the 
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engineering  and  preliminary  expenses  were  $34,697.54  and  the  con- 
tract and  additional  work  of  construction  amounted  to  $254,304.28. 
There  was  paid  on  account  of  real  estate  acquired  the  sum  of  $186,- 
400.55,  and  legal,  expert  and  other  expenses  amounted  to  $20,267.63. 
The  total  cost,  therefore,  of  the  Weston  Aqueduct  and  Reservoir 
was  $2,849,490.11. 

(10)  Peotection  of  the  Wateb  Supply. 

Work  has  been  carried  on  from  time  to  time  for  the  protection 
and  improvement  of  the  water  supplies  of  the  Sudbury  and  Cochituate 
systems  and  also  for  the  improvement  of  the  two  watersheds-  The 
larger  sums  were  expended  in  the  drainage  of  swamps  and  other  im- 
provements in  the  Wachusett  and  Sudbury  watersheds,  for  the  pro- 
tection of  the  Sudbury  Reservoir  and  Lake  Cochituate,  and  for  the 
improvement  of  Lake  Cochituate  under  the  requirements  of  a  statute 
passed  in  the  year  1901.  The  expenditures  have  amounted  to  $575,- 
396.74. 
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(11)  Cost  OF  Various  WoBKS. 

The  expenditures  for  construction  during  the  period  from  1895 
to  1910,  on  account  of  the  various  works  have  been  as  follows :  — 

Taking  of  waters  of  Nashua  River, $1,212,995  42 

Wachusett  Aqueduct, 1,797,948  85 

Wachusett  Dam  and  Reservoir :  — 

Dam  (including  $193  for  Power  Plant),     .    $2,378,100  01 

Res€r\'oir, 2,536,612  66 

North  Dike, 792,264  68 

South  Dike, 137,075  55 

Roads  and  bridges, 547,867  76 

Relocation  of  railroad,  ....        881,872  45 

Real  estate, 3,206,765  13 

Indirect  damages, 540,794  99 

11,021,353  23 

Clinton  Sewerage  System, 150,939  89 

Sudbury  Dam  and  Reservoir :  — 

Dam  and  Reservoir, $2,923,133  71 

Pipe  line  and  siphon, 71,614  46 

2,994,748  17 

Taking  of  Boston  works  of  water  supply,        ....  12,768,948  80 

Taking  of  Spot  Pond, 1,240,229  62 

Distribution  System, 6,100,012  96 

Weston  Aqueduct, 2,849,490  11 

Protection  of  water  supply, 575,396  74 

Total  expenditures  for  the  various  works,       .        .        .    $40,712,063  79 

General   expenditures   applicable   to   all   the 

works, $281,453  29 

Expenditures  for  engineering,   conveyancing 
and  legal  expenses  in  common  for  acquisi- 
tion of  works  of  Boston,  Maiden,  Medford, 
Melrose  and  Newton, 73,128  47 

$354,581  76 
Less    stock    acquired    with    Boston     Water 
Works  and  charged  to  and  included  in  Dis- 
tribution account, 22,340  91 

332,240  85 

Total  of  all  expenditures,  1895-1910,      ....    $41,044,304  64 
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(12)   Settlements  foe  Real  Estate  and  Other  Damages. 

The  total  area  of  the  lands  acquired  for  the  purposes  of  the  Water 
Works  since  the  beginning  of  operations  in  the  year  1895,  including 
lands  in  which  easements  have  been  acquired,  has  amounted  to  16,- 
970.002  acres,  or  26.515  square  miles.  For  these  the  settlements 
effected  have  been  895  in  number,  of  which  843,  being  more  than  94 
per  cent,  of  the  whole  number,  have  been  made  by  voluntary  agree- 
ments ;  and  only  52  cases,  or  less  than  6  per  cent,  of  the  whole,  were 
settled  upon  judgments  obtained  in  court. 

Settlements  have  been  effected  with  all  owners  of  lands  acquired 
for  the  Metropolitan  Water  Works  who  have  made  claims  for  dam- 
ages within  the  time  allowed  by  the  statute,  except  in  4  cases  in- 
volving about  2%  acres. 

The  total  area  of  lands  acquired,  however,  includes  the  lands  taken 
from  the  city  of  Boston  with  its  water  works  for  which  settlement 
was  made  by  agreement  out  of  court,  the  lands  originally  acquired 
by  the  city  of  Boston  for  the  construction  of  the  Sudbury  Reservoir 
for  which  reimbursement  was  made  by  the  Board,  the  lands  taken 
from  the  cities  of  Maiden,  Medford  and  Melrose  in  connection  with 
Spot  Pond  for  which  settlement  was  made  on  the  basis  of  an  award 
by  commissioners  appointed  by  the  court,  and  the  Waban  Reservoir 
lands  acquired  from  the  city  of  Newton  under  a  voluntary  agreement. 

For  all  the  remaining  lands  acquired  by  the  Board  the  sum  of 
$3,561,758.47  has  been  paid.  In  the  settlements  effected,  840  in 
number,  95.2  per  cent,  of  the  whole  amount  was  paid  under  voluntary 
agreements,  and  4.8  per  cent,  under  judgments  of  the  court.  The 
legal,  expert,  court  and  miscellaneous  expenses  have  amounted  to 
$60,449.47,  being  1.7  per  cent,  of  the  total  amount  of  damages  paid 

In  the  settlement  of  the  damages  arising  from  the  diversion  of  the 
waters  of  the  Nashua  River,  the  damages  paid  amounted  to  $1,138,- 
319.67,  and  of  these,  80.6  per  cent,  were  paid  under  voluntary  set- 
tlements and  19.4  per  cent,  upon  judgments  obtained  in  court  The 
legal,  expert,  court  and  miscellaneous  expenses  amounted  to  $45,- 
179.74,  being  4  per  cent,  of  the  total  amount  of  damages  paid. 

In  the  payment  of  the  indirect  damages  for  depreciation  of  real 
estate,  damages  to  established  business  and  for  loss  of  employment, 
there  were  1,107  claims,  on  which  the  total  paid  was  $532,247.07. 


No.  57.]  AND  SEWERAGE  BOARD.  21 

Of  these,  92.5  per  cent,  in  number  and  78  per  cent,  in  amount  were 
settled  by  voluntary  agreement.  The  legal,  expert,  court  and  mis- 
cellaneous expenses  amounted  to  $19,507.63,  being  3.6  per  cent,  of 
the  total  damages  paid. 

For  the  settlement  of  the  damages  for  the  taking  of  the  existing 
water  works  and  in  reimbursement  to  the  cities  of  Boston,  Maiden, 
Medford,  Melrose  and  Newton  there  was  paid  the  sum  of  $15,227,- 
100.01.  The  legal,  expert,  court  and  miscellaneous  expenses  of  the 
Board  amounted  to  $46,648.03,  or  %o  of  1  per  cent,  of  the  total  sum 
paid  in  damages. 

At  the  earlier  period  of  construction  special  attorneys  were  paid 
by  the  Board,  but  in  the  later  years,  beginning  with  November  1, 
1896,  suits  in  court  have  been  conducted  by  the  Attorney-General 
and  his  assistants. 

V.    WATER  WORKS  —  MAINTENANCE. 

(1)  Operation  of  Works. 

The  maintenance  and  operation  of  the  Metropolitan  Water  Works 
extend  to  three  large  water  pumping  stations,  two  at  Chestnut  Hill 
and  one  at  Spot  Pond,  two  smaller  pumping  stations  at  Arlington 
and  West  Roxbury,  two  sewerage  pumping  stations,  one  upon  Pegan 
Brook  at  Natick  and  the  other  at  Clinton,  ten  storage  reservoirs  in 
the  Cochituate,  Sudbury  and  Wachusett  watersheds,  ten  distributing 
reservoirs  and  standpipes  at  different  locations  within  the  Metropoli- 
tan District,  the  Cochituate,  Sudbury  and  Wachusett  aqueducts,  the 
Clinton,  Marlborough  and  Sterling  filter-beds,  92.53  miles  of  main 
pipes  for  the  distribution  of  water  to  the  various  cities  and  tovms  in 
the  Metropolitan  Water  District,  and,  in  addition,  the  various  pipe 
yards,  gate-houses,  siphon  and  terminal  chambers  and  other  struc- 
tures, dwelling  houses  for  attendants  and  various  other  buildings 
used  or  held  for  operating  purposes.  Though  the  Mystic  Reservoir 
is  kept  in  service  the  Mystic  pumping  station  and  Mystic  Aqueduct 
have  not  for  some  years  been  put  into  active  operation. 

(2)  Storage  Reservoirs. 

The  reservoirs  maintained  for  the  collection  and  storage  of  water 
in  the  various  watersheds,  with  their  holding  capacities,  are  as  fol- 
lows :  — 
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Capftdty  in  galloni. 

Cocldtuate  watershed :  — 

Lake  CocMtuate,  including  Dudley  Pond,      ....  2,242,400,000 

Sudbury  watershed :  — 

Sudbury  Reservoir, 7,253,500,000 

Framingham  Reservoir  No.  1, 287,500,000 

Framingham  Reservoir  No.  2, 529,900,000 

Framingham  Reservoir  No  3, 1,180,000,000 

Ashland  Reservoir, 1,416,400,000 

Hopkinton  Reservoir, 1,520,900,000 

WhitehaU  Reservoir, 1,256,900,000 

Farm  Pond, 167,500,000 

Waehosett  watershed :  — 

Wachusett  Reservoir, 64,968,000,000 

Total, 80,823,000,000 

Although  the  normal  capacity  of  these  reservoirs  is  80,823,000,000 
gallons,  this  total  is  in  some  years  actually  exceeded.  The  year  1909 
began  with  a  storage  of  58,890,300,000  gallons,  and  this  amount  was 
gradually  reduced  until  February  9,  when  the  quantity  in  storage 
was  57,300,000,000  gallons.  For  the  succeeding  three  months  the 
greater  rainfall  caused  a  gradual  increase  in  the  quantity  in  storage 
until  the  maximum  of  79,112,800,000  gallons  was  reached  on  June 
14.  The  small  amount  of  rainfall  during  the  latter  part  of  the  year 
caused  a  gradual  loss  of  storage,  and  on  December  31  the  total  amount 
was  62,101,500,000  gallons,  this  being,  however,  greater  by  3,211,- 
200,000  gallons  than  the  quantity  at  the  beginning  of  the  year. 

The  water  in  the  Wachusett  Reservoir  at  the  beginning  of  the  year 
was  16.13  feet  below  high-water  mark,  and  it  continued  to  fall  until 
February  6,  when  it  was  17.08  feet  below  the  high-water  mark  of  the 
reservoir.  From  this  time  the  water  rose  until  June  14,  when  it 
reached  a  maximum  elevation  of  394.4  feet,  or  0.6  of  a  foot  below 
high  water.  At  this  time  the  reservoir  held  64,161,000,000  gallons. 
From  June  14  there  was  a  constant  drawing  down  of  the  water  until 
the  end  of  the  year,  when  the  quantity  held  in  storage  was  48,667,- 
800,000  gallons,  and  the  water  stood  at  12.83  feet  below  high-water 
mark.  No  water  was,  therefore,  discharged  over  the  waste-weir  into 
the  river  below  the  dam,  although  in  accordance  with  the  require- 
ments of  the  Water  Act  an  average  of  2,536,000  gallons  per  day  was 
drawn  by  pipes  from  the  reservoir  into  the  river. 
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The  action  of  the  waves  has  again  caused  a  considerable  recession 
of  the  banks  both  upon  the  north  and  south  sides  of  the  reservoir,  and 
consequently  it  has  been  necessary  to  strip  the  soil  from  additional 
areas  of  land  along  the  shores.  Considerable  quantities  of  roots, 
stumps  and  other  debris  have  been  collected  about  the  reservoir  and 
burned.  Brush  and  weeds  have  been  mowed  along  the  entire  margin 
of  the  reservoir.  The  slopes  of  the  North  and  South  dikes  have  been 
fertilized  with  material  collected  from  the  Clinton  filter-beds.  Addi- 
tional town  and  property  monuments  have  been  erected,  and  various 
other  improvements  have  been  effected.  There  are  14  houses  belong- 
ing to  the  Water  Works  which  are  rented,  largely  to  employes  of  the 
Board,  and  considerable  repairs  are  necessary  to  keep  the  buildings 
and  grounds  in  good  condition. 

Some  receipts  have  been  had  from  the  pasturage  on  outlying  lands 
in  the  vicinity  of  the  reservoir  and  from  sand  and  gravel  which  have 
been  sold.  The  grass  about  the  shores  of  the  reservoir  and  on  outlying 
lands  has  been  sold  for  sums  aggregating  $2,347.50. 

An  act  was  passed  by  the  Legislature  of  the  year  1909  authorizing 
the  Board  to  permit,  by  lease,  license  or  other  agreement,  the  con- 
struction and  maintenance  of  lines  for  the  purpose  of  transmitting 
electric  power  over  lands  and  waters  held  by  the  Board  for  water- 
supply  purposes,  it  being  provided,  however,  that  no  such  permis- 
sion should  be  given  for  a  period  of  more  than  fifteen  years. 

Accordingly  the  Board  granted  to  the  Connecticut  River  Trans- 
mission Company  permission  to  extend  a  line  from  a  point  in  the 
northerly  portion  of  the  reservoir  lands,  along  the  northeasterly  side 
of  the  reservoir  and  crossing  the  North  Dike,  a  distance  of  about  6,100 
feet,  for  the  transmission  of  electricity  to  the  Lancaster  Mills.  The 
Company  has  also  been  granted  the  privilege  of  erecting  and  main- 
taining a  power-transmission  line  along  the  northwesterly  side  of 
the  reservoir  and  crossing  the  reservoir  at  a  point  easterly  of  the 
Worcester  Street  Bridge.  For  these  privileges  the  Company  is  to 
pay  the  sum  of  $400  per  year. 

The  Sudbury  Reservoir,  which  receives  not  only  the  comparatively 
small  amount  of  water  supplied  from  the  watershed  but  also  all  of 
the  water  which  is  brought  from  the  Wachusett  Reservoir,  has  been 
kept  substantially  full  during  the  entire  year,  and  for  nearly  six 
months  the  water  has  been  allowed  to  flow  over  the  crest  of  the  dam 
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and  into  Framingham  Reservoir  No.  3,  from  which  the  water  is 
drawn  directly  for  the  supply  of  the  District. 

Considerable  improvements  have  been  made  in  the  swimming  pool, 
which  had  been  provided  in  the  previous  year  for  the  benefit  of  the 
town  of  Southborough,  by  lessening  the  grade  of  the  slopes  of  the 
shores  and  decreasing  its  depth,  in  order  to  render  the  pool  more  con- 
venient and  safe  for  bathers.  The  expense  has  been  shared  with  the 
town  of  Southborough,  and  there  have  been  provided  by  the  town  and 
its  citizens  other  improvements  to  make  the  bathing  pool  more  avail- 
able for  its  purposes. 

The  ledge  rock  at  the  foot  of  the  overflow  of  the  Sudbury  Dam, 
which  had  somewhat  disintegrated  through  the  combined  action  of 
frost  and  water  and  had  been  gradually  wearing  away,  has  been 
treated  with  cement  concrete,  and  the  cavities  and  open  joints  and 
seams  have  been  pointed. 

The  water  in  Framingham  Reservoir  No.  3,  in  which  is  received 
a  portion  of  the  supply  furnished  from  the  Sudbury  Reservoir  and 
from  which  it  is  discharged  into  the  Sudbury  Aqueduct,  has  been 
maintained  but  little  below  the  crest  of  the  dam  during  the  year. 
No  water  has  been  allowed  to  waste.  A  considerable  amount  of 
fencing  has  been  done  on  the  marginal  lands  of  the  reservoir  in  order 
to  prevent  the  cattle  from  gaining  access  to  the  water  from  the  adja- 
cent pastures.  Fences  have  also  been  to  a  considerable  extent  built 
about  the  Hopkinton  Reservoir,  to  protect  the  lands  of  the  Common- 
wealth. 

In  Lake  Cochituate  the  water  was  maintained  during  the  first  half 
of  the  year  at  a  little  below  high-water  mark.  Later  the  lake  was 
drawn  down  to  a  depth  of  about  8  feet,  but  subsequently  the  water 
was  allowed  to  rise,  until  at  the  end  of  the  year  it  was  5^  feet  below 
high-water  mark. 

Considerable  work  has  been  done  during  the  year  for  the  purpose 
of  protecting  the  purity  of  the  water  and  improving  the  conditions 
around  the  lake.  Several  strips  of  land  have  been  acquired  in  order 
to  increase  the  margins  controlled  by  the  Board,  and  several  coves 
about  the  lake  where  the  water  was  shallow  have  been  filled  with 
material  excavated  from  the  bed  of  the  lake. 

Surveys  have  been  made  and  plans  completed  for  the  construction 
of  works  for  the  diversion  of  the  surface  drainage  from  Cochituate 
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Village  and  to  carry  this  drainage  outside  the  watershed.  Proposals 
for  the  construction  of  the  work  under  the  specifications  prepared 
were  offered,  but  the  lowest  bid  which  was  received  was  so  great 
that  it  was  evident  that  the  entire  work  could  not  be  finished  within 
the  appropriation  of  $30,000,  which  had  been  made  by  the  Legislature 
for  that  purpose.  This  was  largely  for  the  reason  that  it  seemed 
necessary  in  making  definite  specifications  to  include  some  additional 
work  beyond  that  which  had  been  made  the  subject  of  the  estimates, 
and  labor  and  materials  had  also  seemed  to  advance  since  the  original 
estimates  were  made.  It  was,  therefore,  deemed  wiser  to  reject  all 
of  the  bids  and  to  postpone  the  work  until  another  season,  in  the 
meantime  reconmiending  to  the  Legislature  an  additional  appropria- 
tion of  $6,000.  Advantage,  however,  was  taken  of  the  low  state  of 
the  water  to  extend  a  pipe  across  the  culvert  between  the  north  and 
middle  divisions  of  the  lake,  which  could  not  ordinarily  be  done 
early  in  the  season.  It  is  expected  that  if  the  increased  expenditure 
is  authorized  the  work  will  be  begun  at  an  early  period  of  the  season 
and  completed  during  the  year. 

The  smaller  reservoirs  were  generally  kept  about  full  during  the 
year  and  there  were  no  extra  repairs  required  upon  them. 

From  the  Wachusett  Reservoir  an  average  of  99,312,000  gallons 
per  day  was  drawn  through  the  Wachusett  Aqueduct  into  the  Sud- 
bury Reservoir.  From  the  Sudbury  Reservoir  an  average  of  29,440,- 
000  gallons  per  day  was  drawn  through  the  Weston  Aqueduct  for 
distribution  into  the  Metropolitan  District,  and  directly  from  the 
Sudbury  Reservoir^  through  Framingham  Reservoir  No.  3,  81,046,- 
000  gallons  per  day  were  conveyed  to  Chestnut  Hill  through  the  Sud- 
bury Aqueduct.  There  was  also  drawn  from  Framingham  Reservoir 
No.  2  and  conveyed  through  the  Sudbury  Aqueduct  an  average  of 
2,467,000  gallons  per  day,  and  from  Lake  Cochituate  an  average  of 
6,774,000  gallons  per  day  was  drawn  and  conveyed  through  the 
Cochituate  Aqueduct  to  the  Chestnut  Hill  Reservoir.  The  Spot  Pond 
watershed  furnished  289,890  gallons  per  day.  Over  40  per  cent, 
more  water  was  drawn  from  Lake  Cochituate  during  the  year  than 
in  the  preceding  year.  On  the  other  hand,  about  8,000,000  gallons 
per  day  less  were  drawn  from  the  Wachusett  Reservoir,  being  a  de- 
crease of  a  little  more  than  13  per  cent. 

A  small  quantity  of  water  was  drawn  from  the  Hopkinton  Reser- 
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voir  which  was  supplied  to  the  District  through  Framingham  Reser- 
voir No.  2,  but  no  water  was  furnished  to  the  District  from  Framing- 
ham  Reservoir  No.  1,  Ashland  Reservoir,  Whitehall  Reservoir  or 
Farm  Pond.  The  town  of  Framingham,  however,  obtained  the 
larger  portion  of  its  water  supply  through  the  filter  gallery  from 
Farm  Pond,  though  a  small  portion  was  also  directly  taken  from  the 
Sudbury  Aqueduct. 

(3)    DiSTBIBUTING  ReSEEVOIBS. 

The  following  are  the  distributing  reservoirs  and  standpipe^  main- 
tained by  the  Board  within  the  Metropolitan  District :  — 

Gapftdty  in 
Gkllona. 

Spot  Pond, 1,791,700,000 

Chestnut  Hill  Reservoir, 300,000,000 

Weston  Reservoir, 200,000,000 

Fells  Reservoir, 41,400,000 

Mystic  Reservoir, 26,200,000 

Waban  Hill  Reservoir, 13,500,000 

Forbes  Hill  Reservoir, 5,100,000 

Bear  Hill  Reservoir, 2,450,000 

Arlington  Standpipe, 550,000 

Forbes  Hill  Standpipe, 330,000 

Total, 2,381,230,000 

These  reservoirs,  having  a  total  capacity  of  2,381,230,000  gallons, 
are  kept  full  during  the  year,  not  only  for  the  purpose  of  providing 
for  a  proper  distribution  of  water  throughout  the  District,  but  also 
in  order  to  afford  protection  and  relief  in  cases  of  accident  and 
emergencies.  The  distributing  reservoirs  would,  even  if  the  outside 
sources  of  supply  were  all  cut  off,  furnish  the  regular  supply  of  the 
District  for  a  period  of  nearly  20  days. 

(4)  Aqueducts. 

The  Wachusett  Aqueduct  was  in  operation  for  periods  amounting 
to  nearly  306  days  during  the  year.  The  masonry  interior  of  the 
aqueduct  was  not  cleaned  during  the  year,  but  it  was  necessary  to 
remove  the  weeds  and  grasses  from  the  open  channel,  which  was  ac- 
complished while  the  channel  was  emptied  in  order  to  introduce  the 
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pipe  for  the  Westborough  Insane  Hospital.  The  water  was,  how- 
ever, cut  off  for  the  purpose  of  increasing  the  storage  in  the  reservoir 
at  times  when  there  was  a  suflScient  supply  for  the  District  from  the 
smaller  reservoirs  which  otherwise  would  have  been  overflowing.  The 
Sudbury  Aqueduct  was  in  continuous  use  during  the  year  and  the 
Cochituate  Aqueduct  was  in  operation  for  periods  amounting  to  more 
than  125  days.  The  Weston  Aqueduct  was  in  service  for  about  359 
days,  its  operation  being  suspended  at  intervals  amounting  to  about 
7  days- 
Some  renovation  and  repairs  were  required  upon  the  Wachusett 
Aqueduct,  and  it  was  also  deemed  advisable  to  construct  fences  along 
considerable  portions  of  the  open  channel  and  aqueduct,  in  order 
to  prevent  cattle  from  entering  upon  the  aqueduct  lands.  It  was  nec- 
essary thoroughly  to  repoint  and  in  places  to  relay  the  exposed  brick- 
work of  Echo  Bridge  on  the  Sudbury  Aqueduct.  The  sodding  upon 
the  embankments  of  this  aqueduct  and  of  the  Weston  and  Cochitu- 
ate aqueducts  has  been  improved,  and  considerable  fencing  has  been 
erected  along  the  latter  to  protect  the  lands  of  the  Commonwealth. 

(5)  Pumping  Stations. 

The  pumping  stations  maintained  by  the  Board  are  the  high-service 
and  low-service  pumping  stations  at  Chestnut  Hill,  the  Spot  Pond 
pumping  station,  the  Arlington  pumping  station  and  the  West  Rox- 
bury  pumping  station.  By  the  introduction  of  water  for  the  supply 
of  the  District  through  the  Weston  Aqueduct  by  gravity  the  pumping 
of  25  per  cent,  of  the  entire  quantity  of  the  water  consumed  has  been 
saved.  All  of  the  remainder  of  the  water  furnished,  which  is  sup- 
plied through  the  Sudbury  and  Cochituate  aqueducts,  is  pumped  at 
either  the  high  or  low  service  station  at  Chestnut  Hill.  The  total 
quantity  pumped  at  the  two  Chestnut  Hill  stations  has  been  32,618,- 
420,000  gallons,  which  is  8.4  per  cent,  less  than  that  pumped  by  the 
two  stations  during  the  preceding  year.  The  water  is  received  at 
Spot  Pond  by  pumping  from  the  Chestnut  Hill  station,  and  from  the 
Spot  Pond  station  as  well  as  from  the  Arlington  and  West  Roxbury 
stations  water  is  pumped  into  the  higher  regions  embraced  within  the 
District. 

The  total  quantity  of  water  pumped  at  all  the  stations  during  the 
year  was  35,762,190,000  gallons,  which  was  8.7  per  cent,  less  than 
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the  quantity  pumped  during  the  preceding  year.  The  total  cost  of 
operating  all  the  stations  was  $106,902.03,  or  $2,989  per  million 
gallons  pumped,  —  a  decrease  of  $0,055  from  the  cost  of  the  preced- 
ing year. 

The  total  amount  of  coal  purchased  during  the  year  for  use  at  the 
various  stations  was  11,341.77  gross  tons.  Of  this  total,  7,407.79 
tons  were  bituminous,  328.16  tons  anthracite,  3,002.10  tons  buck- 
wheat anthracite  and  603.72  tons  were  anthracite  screenings.  The 
average  price  per  gross  ton  for  the  bituminous  coal  at  the  several  sta- 
tions varied,  chiefly  on  account  of  differences  in  cost  of  transporta- 
tion, from  $3.96  to  $4.23.  The  average  cost  of  the  anthracite  coal 
was  $6.01  per  gross  ton,  of  the  buckwheat  anthracite  $2.68,  and  of 
the  anthracite  screenings  $2.49. 

Under  contracts  for  the  purchase  of  bituminous  coal  the  approxi- 
mate amounts  of  thermal  units,  volatile  matter  and  other  constituents 
required  have  been  specified.  In  cases  where  the  coal  furnished  has 
been  inferior  to  the  specifications  deductions  have  been  made  in  the 
contract  price;  on  the  other  hand,  where  coal  has  been  furnished  of 
a  superior  quality  a  corresponding  increase  in  payment  has  been 
allowed.  The  result  has  been  that  coal  of  a  better  quality  than  last 
year  has  been  received.  For  the  purpose  of  such  determinations  fre- 
quent tests  of  the  coal  furnished  have  been  required;  and  in  like 
manner  the  oils  which  are  furnished  for  the  pumping  stations  are 
frequently  tested  in  order  to  determine  whether  they  are  furnished 
in  accordance  with  the  contract. 

The  cost  per  million  gallons  of  water  raised  one  foot  was,  for  the 
Chestnut  Hill  high-service  station,  $0.027 ;  for  the  Chestnut  Hill  low- 
service  station,  $0,037;  for  the  Spot  Pond  station,  $0,040;  for  the 
Arlington  station,  $0,114;  and  for  the  West  Roxbury  station,  $0,223. 
The  average  cost  at  all  the  stations  of  raising  one  million  gallons  of 
water  one  foot  high  has  been  $0.0349,  —  which  is  slightly  less  than 
the  average  cost  in  the  previous  year. 

As  stated  in  the  report  of  last  year,  the  increased  demands  for 
pumping  which  were  put  upon  the  West  Roxbury  pumping  station 
were  such  that  it  was  determined  necessary  to  increase  the  capacity 
of  that  station.  Accordingly,  a  small  addition  was  made  to  the 
building,  and  a  pumping  engine  which  formerly  belonged  to  the  city 
of  Melrose,  and  was  taken  by  the  Board,  was  put  into  proper  repair 
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and  removed  to  this  station.  A  new  boiler  was  also  provided.  The 
repairs  of  the  engine  and  necessary  piping,  as  well  as  some  other 
work,  were  performed  by  the  regular  maintenance  force.  The  entire 
expenditure  for  the  purpose  was  $5,782.94. 

While  there  has  been  a  decrease  of  3,394,430,000  gallons  in  the 
total  quantity  of  water  pumped  at  the  different  stations,  this  decrease 
has  especially  occurred  at  the  Chestnut  Hill  low-service  pumping  sta- 
tion, and  also  at  the  Spot  Pond  pumping  station,  where  a  large  re- 
duction occurred  on  account  of  the  more  general  introduction  of 
meters,  especially  in  Melrose  and  Swampscott. 

(6)  Pipe  Lines. 

The  system  of  mains  has  increased  by  7.88  miles  during  the  past 
year,  making  the  aggregate  maintained  by  the  Board  at  the  end  of 
the  year  92.53  miles.  The  length  of  the  various  mains  4  inches  and 
more  in  diameter,  connected  with  the  Metropolitan  System,  but 
owned  and  operated  by  the  several  cities  and  towns  through  which 
water  was  supplied  from  the  Metropolitan  Works,  was  1,602.62  miles. 

Two  breaks  in  the  main  pipes  occurred  during  the  year,  both  of 
which  caused  considerable  damage  from  water  to  private  property. 
One  was  in  the  48-inch  main  in  Brighton,  which  was  quickly  re- 
paired. The  more  serious  one  occurred  on  Christmas  Eve  in  the 
48-inch  main  in  Harvard  Square  in  Cambridge,  causing  the  escape 
of  a  large  quantity  of  water.  This  occurred  in  unfortunate  weather, 
in  the  latter  part  of  the  evening,  but  was  repaired  and  again  in  use 
at  midnight  of  the  following  day.  The  injuries  to  the  two  mains 
occasioned  the  expenditure  of  a  little  more  than  $800;  but  in  the 
former  case  the  damage  to  property  was  small,  while  the  latter  case, 
owing  to  the  character  of  the  buildings  flooded,  involved  a  loss  of 
nearly  $20,000.  In  both  cases  the  breaks  occurred  from  causes  be- 
yond the  control  of  the  Board.  In  the  latter  case  a  claim  for  reim- 
bursement will  be  made.  There  were  in  addition  31  leaks  on  the 
pipe  lines  from  various  causes,  several  of  them  from  defective  joints. 

The  abolition  of  a  grade  crossing  on  the  Boston  &  Maine  Railroad 
in  Maiden  called  for  a  relocation  of  a  30-inch  high-service  main  about 
1,000  feet  in  length.  Though  the  larger  part  of  the  work  of  reloca- 
tion was  performed  by  the  Board,  the  expense  will  ultimately  be  paid 
out  of  the  fund  for  abolishing  grade  crossings. 
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A  large  amount  of  work  is  necessitated  on  account  of  the  relocation 
required  by  the  Cambridge  Subway,  and  while  a  portion  of  this  work 
is  performed  by  the  Boston  Elevated  Railway  Company,  the  entire 
expense  will  be  paid  by  that  Company.  The  existing  48-inch  main 
passing  through  Central  Square,  with  a  lenglii  of  about  1,200  feet, 
has  been  relocated,  and  the  larger  part  of  the  change  has  already 
been  accomplished.  A  change  in  the  location  of  the  48-inch  main 
passing  through  Harvard  Square  will  be  required  during  the  coming 
year. 

Considerable  other  work  of  lesser  amount  in  connection  with  the 
pipe  lines  has  been  required  in  various  parts  of  the  District. 

(7)  Clinton  Sewerage  Works. 

The  quantity  of  sewage  received  at  the  Clinton  pumping  station 
from  the  Clinton  sewers  was  increased  by  about  8.5  per  cent,  over 
that  received  during  the  preceding  year,  due  in  part  to  the  large 
amount  of  surface  water  which  entered  the  sewers  and  in  part  to  the 
natural  increase  following  the  extension  of  the  sewerage  system  of 
the  town. 

The  total  cost  of  pumping  the  sewage  was  $3,192.10.  The  cost 
per  million  gallons  pumped  was  $10.24,  as  against  $10.96  last  year, 
and  the  cost  per  million  gallons  of  sewage  raised  one  foot  was  $0,206, 
as  against  $0.22  last  year. 

In  the  filtration  of  the  sewage  an  additional  bed  has  been  added 
during  the  past  year  and  one  of  the  old  beds  has  been  made  to  render 
much  greater  service.  Other  improvements  in  the  filter-beds  have  been 
made  by  regrading  the  beds  and  by  the  introduction  of  additional 
lines  of  underdrains  to  improve  the  distributing  ditches.  The  im- 
provements made  in  this  year  and  the  past  years  have  been  successful 
in  increasing  the  efficiency  of  the  filtration,  and,  as  a  consequence,  in 
improving  the  character  of  the  effluent  from  the  filter-beds.  The  sum 
of  $7,109.85  has  been  expended  in  the  improvement  of  the  filter-beds. 
There  has  been  a  slight  increase  in  the  cost  of  maintenance  of  the 
filter-beds  over  that  of  last  year.  The  cost  has  amounted  to  $3,222.15, 
being  $10.43  per  million  gallons  of  sewage  treated. 

The  sludge  collected  from  the  various  filter-beds  has  been  entirely 
used  upon  the  grass  land  belonging  to  the  Conmionwealth  on  the 
North  and  South  dikes  and  about  the  Wachusett  Dam. 
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(8)  Pbotection  of  the  Watee  Supply. 

For  the  protection  of  the  water  supply  there  are  maintained  sev- 
eral systems  of  filter-beds'  designed  to  purify  the  surface  water 
flowing  from  various  thickly  .populated  districts  before  it  is  admitted 
into  the  storage  reservoirs. 

The  Pegan  filter-beds  receive  the  drainage  of  a  considerable  por- 
tion of  the  thickly  settled  district  of  Natick  and  some  of  the  outlying 
regions,  this  drainage  being  collected  by  ditches  in  a  basin  and 'then 
pumped  upon  the  filter-beds  before  entering  Lake  Cochituate.  .There 
was  a  daily  average  of  689,310  gallons  pumped  upon  the  beds  during 
the  year  and  the  pumps  were  in  operation  on  174  days.  The  cost  of 
operating  the  pumping  station  and  maintaining  the  filter-beds 
amounted  to  $10.36  per  million  gallons  treated.        # 

The  Marlborough  Brook  filter-bedfi  receive  the  surface  drainage 
from  a  portion  of  the  thickly  settled  district  of  the  city  of  Marlbor- 
ough before  its  admission  into  the  Sudbury  Reservoir.  No  pumping 
station  is  required  for  elevating  the  surface  water.  The  beds  were 
sufficient  to  filter  all  the  water  of  Marlborough  Brook  before  it  en- 
tered the  reservoir,  except  for  a  few  days  when  there  were  slight 
overflows  during  freshets. 

The  Sterling  filter-beds  receive  the  drainage^  of  the  village  of  Ster- 
ling and  no  pumping  station  is  required.  These  beds  have  been  in 
continuous  operation  during  the  year  and  have  been  effectual  for  pro- 
viding for  the  entire  amount  of  surface  water,  except  during  one 
heavy  rain.  Some  repairs  and  reinforcements  have  been  required 
in  these  during  the  past  year. 

Other  small  filter-beds  which  have  been  operated  receive  the  drain- 
age from  cottages  at  Sterling  Junction  during  the  warmer  season, 
and  others  are  operated  for  the  disposal  of  the  drainage  from  the 
Worcester  County  Training  School  at  Oakdale. 

No  extension  has  been  made  of  the  drainage  ditches,  having  a 
length  of  36.36  miles,  which  have  been  constructed  in  the  swamps 
upon  the  different  watersheds  for  the  purpose  of  improving  the  char- 
acter of  the  water  which  flows  from  the  swamps  into  the  reservoirs. 
Constant  work  has  been  required  for  keeping  the  ditches  in  proper 
condition,  and  various  improvements  have  been  made  in  those  existing. 

Though  the  cutting  of  ice  is  permitted,  upon  written  application. 
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on  Framingham  reservoirs  Nos.  2  and  3,  upon  the  Sudbury  and 
Whitehall  reservoirs  and  upon  Dudley  and  Waushacum  ponds,  meas- 
ures are  taken  in  all  cases  that  the  work  shall  be  so  done  as  not  in 
any  manner  to  pollute  the  water.  Notice  of  the  time  and  place  of  the 
cutting  proposed  is  in  all  cases  required,  and  agents  pf  the  Board  are 
detailed  to  inspect  and  supervise  the  work.  For  these  services  a  fee 
not  exceeding  $5  a  day  is  imposed,  but  this  fee  may  be  divided  be- 
tween various  parties  who  are  doing  the  work  at  the  same  time  and 
at  places  in  the  same  vicinity. 

A  biological  laboratory  is  maintained  by  the  Board  for  the  micro- 
scopical and  biological  examinations  of  the  water  in  the  various 
sources  of  supply.  The  water  of  the  various  reservoirs  is  examined 
as  to  color,  taste,  odor  and  turbidity  as  often  as  once  each  week  and 
a  monthly  examination  is  regularly  made  of  the  water  of  the  various 
main  feeders  of  the  water  system.  Constant  biological  examination 
is  also  made  in  the  laboratory  of  water  taken  from  the  various  sources 
of  supply.  Special  examinations  are  made  wherever  water  is  pe- 
culiarly affected  by  microscopic  organisms.  During  the  year  2,471 
microscopical  and  1,072  biological  examinations  of  the  water  collected 
at  as  many  as  43  different  places  were  made.  Samples  of  water 
collected  from  the  storage  and,  distributing  reservoirs  and  their  va- 
rious feeders,  taken  f^'om  29  different  points,  are  sent  at  monthly 
or  semi-monthly  intervals  to  the  State  Board  of  Health  for  chemical 
analysis.  By  means  of  these  examinations  the  Board  is  enabled  to 
draw  the  supply  from  such  sources  as  are  most  free  from  objectionable 
organisms  or  disturbing  influences,  and  also  enabled  to  take  any 
measures  which  may  be  possible  for  the  improvement  of  the  waters 
affected. 

Various  means  have  been  adopted  during  the  past  year  for  the 
protection  of  the  waters  of  Lake  Cochituate,  as  elsewhere  described. 
The  Board  determined  that  no  permission  should  be  given  for  boating 
on  Lake  Cochituate  during  the  year.  Although  the  waters  and  mar- 
gins of  the  lake  had  been  taken  by  the  city  of  Boston  as  long  ago  as 
the  year  1846  as  a  source  of  supply  for  that  city,  and  reimbursement 
in  damages  had  been  made  to  all  whose  rights  had  been  taken,  boating 
had  continued  to  be  permitted  as  previously  practiced.  After  the 
taking  of  the  waters  of  the  lake  in  the  year  1898  the  Board  was 
reluctant  so  long  as  possible  to  interfere  with  the  privileges  enjoyed 
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by  the  people,  and  suffered  boating  to  be  continued  and  the  people 
to  cross  the  marginal  lands  of  the  Commonwealth,  although  boating 
was  prohibited  on  all  the  other  reservoirs  so  closely  connected  with 
the  District's  water  supply. 

The  increasing  number  of  small  cottages  about  the  lake,  the  oc^ 
cupancy  of  the  marginal  lands  for  camping,  the  offering  of  the 
nearby  lands  for  building  and  for  club  and  picnic  purposes  and  for 
summer  resorts,  all  accompanied  by  an  increase  of  boating,  com- 
pelled the  Board  in  1906,  in  order  to  keep  the  water  suitable  for  use 
as  a  water  supply,  to  close  against  boating  the  northern  section  of 
the  lake,  from  which  is  the  direct  outlet  into  the  aqueduct,  and  to 
restrict  the  use  by  the  public  of  the  middle  and  southern  sections 
of  the  lake.  During  the  years  1906,  1907  and  1908  a  limited  num- 
ber, composed  practically  of  residents  of  the  towns  in  which  the  lake 
is  situated,  were  thus  permitted  the  use  of  boats  under  inspection  and 
regulation.  These  measures,  however,  were  but  in  part  effective, 
and,  moreover,  much  attention  of  the  public  was  drawn  to  the  dangers 
threatening  the  water  supply  from  the  practice.  A  larger  measure 
of  protection  of  water  supplies  is  demanded  from  year  to  year  by  the 
general  public,  and  greater  attention  has  been  called  to  the  menaces 
which  arise  from  the  practice  of  boating  upon  waters  used  for  water 
supply.  In  a  considerable  number  of  the  larger  systems  of  water 
supply  elsewhere  boating  upon  reservoirs  is  altogether  prohibited. 

After  much  consideration  and  upon  advice  of  those  deemed  best 
qualified  to  judge,  the  Board  determined  early  in  the  present  year 
that  on  account  of  the  possible  dangers  of  pollution  to  the  water 
supply  of  the  Metropolitan  District  it  would  not  longer  be  justified 
in  permitting  the  recreation  of  boating  upon  the  lake  whose  waters 
had  been  thus  acquired  and  devoted  to  the  purposes  of  a  water  supply. 

Although  the  Cochituate  watershed  is  more  exposed  to  pollution 
than  .other  watersheds  on  account  of  the  larger  resident  population, 
the  works  are  an  indispensable  part  of  the  Metropolitan  System  of 
supply.  During  the  past  year  water  has  been  drawn  for  the  use  of 
the  Metropolitan  District  during  a  total  period  of  about  four  months, 
and  the  daily  average  for  the  entire  year  has  amounted  to  more  than 
two-thirds  of  the  total  daily  capacity  of  the  lake. 

The  gradual  improvements  which  have  been  made  in  the  sanitary 
conditions  of  the  surroundings  of  the  lake  now  cause  the  waters  to 
be  better  protected  from  actual  and  threatening  dangers  of  pollution 
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than  ever  before,  and  the  other  improvements  which  are  in  progress 
will,  it  is  believed,  cause  the  lake  to  remain  a  valuable  source  of 
water  supply  for  years  to  come. 

Through  a  recommendation  made  by  the  Board  an  Act  was  passed 
by  the  Legislature  of  the  year  1909  by  which  it  was  provided  that 
the  Board  might  close  and  terminate  the  existing  connection  between 
Lake  Cochituate  and  Dug  Pond  in  the  town  of  Natick,  and  transfer 
and  release  to  that  town  all  interest  in  and  control  over  the  waters 
of  Dug  Pond,  it  being  provided  that  thereafter  the  pond  should  not 
be  used  as  a  source  of  water  supply  for  the  Metropolitan  District  or 
allowed  to  overflow  into  Lake  Cochituate.  This  pond  has  an  area 
exceeding  50  acres,  and  its  shores  had  already  been  acquired  by  the 
town  for  a  public  park.  Its  situation  was  such  that  it  was  especiallv 
difficult  to  provide  for  the  protection  of  its  waters  against  pollution, 
and  its  surroundings  and  central  situation  were  such  as  to  offer  to 
the  residents  of  Natick  attractive  opportunities  for  boating  and  other 
like  privileges.  The  Board  made  a  release  of  its  interest  and  control 
over  the  waters  of  the  pond  to  the  town  of  Xatick  which  was  accepted 
by  the  town.  The  connections  between  the  pond  and  Lake  Cochituate 
were  closed  in  the  month  of  July,  and  an  outlet  was  made  for  the 
waters  of  the  pond  into  the  watershed  of  the  Charles  River. 

A  force,  varying  according  to  the  different  seasons  from  3  to  15 
men,  has  been  employed  to  patrol  the  margins  of  the  several  reser- 
voirs, and,  in  cases,  the  waters  of  the  reservoirs,  for  the  purpose  of 
enforcing  the  regulations  of  the  Board  relative  to  boating,  fishing, 
hunting  and  other  menaces  to  the  water,  as  well  as  the  property  of 
the  Commonwealth.  This  protection  has  been  particularly  required 
upon  the  grounds  surrounding  the  Chestnut  Hill  Reservoir  where 
large  numbers  congregate  on  evenings  and  especially  on  Sundays 
and  holidays.  The  opening  of  the  electric  car  service  to  Spot  Pond 
during  the  past  season  caused  large  numbers  of  people  to  resqrt  to 
the  shores  of  the  pond,  and  especial  vigilance  was  required  in  order 
to  protect  them  and  prevent  the  pollution  of  the  water. 

A  considerable  number  of  persons  have  been  found  violating  the 
rules  and  regulations  of  the  Board.  Some  men  and  boys  were  dis- 
covered bathing  in  the  reservoirs,  and  five  have  been  called  before 
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the  court  and  two  of  them  have  been  fined.  Forty-eight  persons  have 
been  detected  violating  the  regulations  pertaining  to  fishing.  Eleven 
of  these  were  summoned  into  court,  of  whom  six  were  fined. 
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(9)   Sanitary  Inspection. 

A  constant  inspection  of  the  watersheds  has  been  maintained  dur- 
ing the  past  year  by  William  W.  Locke,  C.  E,,  who  has  had  the  help 
of  two  assistants. 

On  the  Sudbury  and  Cochituate  watersheds  19  cases  of  typhoid 
fever  were  reported  during  the  year.  Precautions  were  taken  by  the 
sanitary  inspectors  in  all  cases  to  protect  the  water  supply  from 
pollution,  and  so  far  as  known  no  harmful  results  have  followed. 

During  the  year  there  have  been  reported  on  the  Wachusett  water- 
shed 9  cases  of  typhoid  fever  and  1  of  dysentery,  these  all  occurring 
in  the  town  of  Holden.  All  of  these  with  the  exception  of  2  cases 
occurred  in  houses  not  supplied  with  water  from  a  public  water 
supply.  The  2  cases  excepted  were  at  the  Mt.  Pleasant  Hotel,  from 
which  originated  an  epidemic  of  typhoid  fever  resulting  in  59  cases 
and  8  deaths,  all  of  which  cases,  with  the  exception  of  the  2  men- 
tioned, developed  outside  of  the  watershed.  The  epidemic  was  as- 
cribed to  a  contamination  of  milk  which  had  been  supplied. 

Premises  upon  the  watersheds  have  been  inspected  during  the 
year  for  the  purpose  of  ascertaining  the  number  and  condition  of 
sewer  connections  and  cesspools,  and  also  the  condition  of  privies, 
sink  drainage,  manufacturing  wastes  and  other  disturbing  elements. 
Upon  the  Wachusett  watershed  there  were  inspected  during  the 
year  1,475  premises.  During  the  year  7  new  cesspools  have  been 
constructed,  and  under  the  requirements  16  new  buildings,  built 
upon  the  watershed,  have  been  provided  with  cesspools.  The  sanitary 
condition  of  the  watershed  has  been  further  improved  by  the  removal 
of  4  buildings  which  were  standing  upon  the  territory  belonging  to 
the  Commonwealth.  The  number  of  cases  inspected  upon  the  Sud- 
bury and  Cochituate  watersheds  was  7,083.  Upon  the  Sudbury 
watershed  44  old  and  14  new  premises  were  connected  with  public 
sewers,  and  upon  the  Cochituate  watershed  33  old  and  29  new  prem- 
ises were  so  connected. 

(10)  Forestry. 

The  Board  is  obliged  to  exercise  a  care  over  more  than  15.5 
square  miles  of  land,  the  larger  part  of  which  is  covered  with  trees. 
Not  only  has  considerable  forestry  work  been  done  for  the  care 
and  improvement  of  tracts  of  existing  woodland,  but  also  a  large 
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portion  of  the  cleared  lands,  particularly  those  directly  about  the 
reservoirs,  has  been  planted  with  trees.  On  the  margins  of  the  Wa- 
ehusett  Reservoir,  a  total  area  of  1,341  acres  has  been  planted,  and 
of  this  aggregate  27.5  acres  have  been  planted  during  the  past  year. 
This  planting  has  been  principally  of  white  pine  seedlings.  Be- 
sides, areas  covered  more  or  less  with  woods  have  been  improved  by 
the  thinning  out  of  the  trees  and  the  removal  of  brush.  Tree  planting 
and  improvement  have  also  been  effected  in  some  of  the  outlying 
lands  belonging  to  the  Board,  and  particularly  upon  the  highways 
through  lands  of  the  Board  and  on  the  forest  roads  through  these 
lands. 

For  the  protection  of  the  marginal  lands  a  fire  patrol  has  been 
found  necessary,  but,  notwithstanding  the  precautions  which  have 
been  taken,  three  fires  of  considerable  extent  have  taken  place  during 
the  year  in  which  large  areas  have  been  burned  over,  and  considerable 
damage  has  been  done  in  the  destruction  of  the  newly  planted  trees. 

During  the  year  there  were  used  for  planting  on  the  Wachusett 
watershed  36,000  white  pines,  and  34,050  arbor  vitse  and  maple 
seedlings  were  transplanted  from  the  nursery  to  the  margins  of  the 
highways. 

In  the  Lamson  nursery  on  the  north  side  of  the  reservoir  there  are 
58,100  arbor  vitse  and  a  considerable  number  of  sugar  maples,  locusts, 
white  oaks,  ashes  and  walnuts. 

The  Flagg  nursery  is  maintained  upon  the  south  side  of  the  reser 
voir  and  now  contains  23,350  white  pines  and  19,350  arbor  vitae. 

Considerable  forestry  work  has  also  been  done  on  the  margins  of 
the  Sudbury  Reservoir,  where  5,000  white  pines  have  been  planted 
during  the  past  year  and  where  brush  and  undesirable  trees  have  been 
removed,  and  other  areas  have  been  improved  by  cutting.  Some  tree 
planting  has  been  accomplished  about  the  Ashland  and  Hopkinton 
reservoirs,  and  other  work  has  been  done  around  Lake  Cochituate 
and  along  the  Sudbury  and  Cochituate  aqueducts  in  the  cutting  out 
of  underbrush  and  the  removal  of  undesirable  trees. 

(11)  Moth  Suppressio:^. 

Much  work  has  been  required  during  the  past  year  to  prevent  the 
depredations  not  only  of  the  gypsy  and  brown-tail  moths  but  of  the 
elm-leaf  beetle  and  the  pine-tree  weevil,  and  the  amount  which  has 
been  expended  on  different  regions  under  the  control  of  the  Board 
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has  been  a  little  in  excess  of  that  of  last  year,  the  total  expenditure 
having  amounted  to  $8,012.28. 

Nearly  one-half  of  the  amount  expended  was  spent  in  the  region 
about  Spot  Pond,  where  it  was  necessary  again  to  attack  the  egg 
clusters  of  the  gypsy  moths  and  to  spray  the  trees  upon  considerable 
areas.  Much  of  the  work  was  required  in  the  southern  part  of  the 
territory  on  the  line  between  the  Commonwealth's  land  and  that  of 
the  city  of  Medford.  There  has  been  an  increase  in  the  number  of 
gypsy  moths  about  the  Chestnut  Hill  Reservoir  and  also  at  Lake  Co- 
chituate.  The  brown-tail  moths  have  largely  increased  in  the  regions 
about  the  Sudbury  Reservoir  and  they  have  also  been  found  along 
the  open  channel  of  the  Wachusett  Aqueduct,  about  the  Wachusett 
Dam  and  at  the  upper  end  of  the  Wachusett  Reservoir  in  West  Boyl- 
ston  and  Oakdale,  as  well  as  in  the  grounds  about  the  Clinton  sewer- 
age filter-beds. 

The  pine-tree  weevil  has  severely  attacked  the  young  pines  which 
have  been  set  out  by  the  Board  so  that  it  has  been  necessary  to  cut 
off  and  burn  many  of  the  affected  shoots.  The  trouble  has  arisen 
among  the  pines  both  about  the  Wachusett  Reservoir  and  the  Sud- 
bury Reservoir,  affecting  in  different  localities  from  one  in  three 
to  one  in  twenty-five. 

Less  trouble  has  been  caused  by  the  elm-leaf  beetle  than  in  the  pre- 
ceding year. 

The  efforts  which  have  been  made  for  the  protection  of  the  trees 
would  have  been  sufficient  to  keep  them  from  serious  injury  had  there 
"been  similar  effort  on  the  part  of  those  in  ownership  and  control  of 
neighboring  lands. 

(12)   Quality  of  the  Wateb. 

According  to  the  chemical  examinations  of  the  water  made  in  the 
laboratory  of  the  State  Board  of  Health  during  the  past  year  the 
water  supplied  to  the  Metropolitan  District  has  been  superior  in 
quality  in  most  of  the  important  elements  to  that  of  the  preceding 
year.  In  the  early  part  of  the  year,  however,  it  was  much  affected 
in  odor  and  taste  by  the  presence  of  organisms  which,  though  objec- 
tionable, were  not  injurious  to  health.  One  of  these  organisms,  known 
as  Asterionella,  reached  an  unexpected  and  extraordinary  develop- 
ment in  the  Wachusett  Reservoir,  and  the  nimibers  of  these  in- 
creased so  greatly  that  they  affected   the  water  disagreeably   and 
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caused  considerable  complaint  These  organisms  gave  to  the  water 
the  taste  and  odor  of  the  geranium.  They  prevail  at  nearly  all  times 
but  it  is  only  when  they  are  found  in  so  great  numbers  that  they 
have  produced  a  disagreeable  effect.  As  the  growth  began  in  the 
Wachusett  Reservoir  the  larger  part  of  the  water  supplied  to  the 
District  was  affected  by  it.  Other  organisms  of  a  different  character 
were  found  in  the  waters  of  different  sources  of  supply  at  different 
periods,  so  that  for  longer  or  shorter  times  one  source  was  preferable, 
and  at  other  periods  another,  for  consumption  for  the  District. 

(13)  The  Rainfall  and  Watee  Supply. 

The  rainfall  on  the  several  watersheds,  and  consequently  the  yield 
or  amount  of  water  collected,  was  greater  than  in  the  preceding 
year,  but  the  amount  of  rainfall  was  still  from  3%  inches  to  3% 
inches  below  the  average  year's  rainfall  as  determined  in  accordance 
with  the  past  records  which  have  been  kept.  The  rainfall  on  the 
Sudbury  watershed  was  41.75  inches,  on  the  Wachusett  watershed 
was  44.50  inches,  and  on  the  Cochituate  watershed  was  41.44  inches. 

The  yield  of  water  or  the  amount  of  water  collected  on  the  various 
watersheds  does  not  necessarily  correspond  closely  with  the  rainfall, 
as  the  proportion  of  the  rainfall  which  reaches  the  reservoirs  varies 
according  to  circumstances  prevailing  from  time  to  time.  The  per- 
centage of  rainfall  collected  on  the  Wachusett  watershed  was  43.3 
per  cent.,  on  the  Sudbury  watershed  31.5  per  cent.,  and  on  the 
Cochituate  watershed  32.9  per  cent.,  of  the  entire  rainfall. 

The  amount  of  water  collected  on  the  Wachusett  watershed  in  the 
year  1909  was  only  0.78  of  the  average  amount  for  the  years  since 
the  measurements  have  been  made,  and  the  amount  so  collected  on 
the  Sudbury  watershed  was  but  0.60  of  the  average. 

The  measurements  on  the  Wachusett  watershed  begin  with  the  year 
1897,  but  on  the  Sudbury  watershed  they  began  to  be  recorded  in  the 
vear  1875. 

The  unusually  small  amount  of  water  yielded  during  the  past  sis 
years,  five  of  which  have  been  peculiarly  dry,  is  indicated  by  the 
accompanying  diagrams,  showing  the  comparative  amounts  collected 
in  the  successive  years  in  the  Wachusett  and  Sudbury  watersheds. 

The  average  daily  quantity  of  water  furnished  by  the  various 
sources  of  supply  as  determined  by  measurements  at  the  pumping 
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stations  and  of  the  flow  through  the  Weston  Aqueduct,  and  including 
the  estimated  yield  of  Spot  Pond,  was  119,386,000  gallons,  as  against 
a  daily  average  of  127,301,000  gallons  during  the  preceding  year. 

VI.    WATER  WORKS  —  FINANCIAL  STATEMENT. 

The  financial  abstract  of  the  receipts,  disbursements,  assets  and 
liabilities  of  the  Board  for  the  State  fiscal  year,  beginning  with  De- 
cember 1,  1908,  and  ending  with  November  30,  1909,  was,  in  ac- 
cordance with  the  requirements  of  chapter  255  of  the  Acts  of  the 
year  1906,  presented  to  the  General  Court  in  January  last,  and  a 
copy  of  this  financial  abstract  is  printed  as  Appendix  No.  7. 

The  more  detailed  statement  of  its  doings  required  by  said  chap- 
ter, for  the  calendar  year  1909,  in  relation  to  the  Metropolitan  Water 
Works,  is  herewith  presented. 

The  Metropolitan  Water  Loans  authorized  for  the  construction 
and  acquisition  of  works  have  amounted  to  $41,798,000.  To  this 
sum  are  added  the  proceeds  from  the  sale  of  certain  property  by  the 
Board,  and  these  amounted  on  January  1,  1910,  to  $257,071.66. 
The  total  amount,  therefore,  which  the  Board  has  been  authorized 
to  expend  is  $42,055,071.66.  The  amount  of  expenditures  approved 
by  the  Board  for  payment  out  of  the  Metropolitan  Water  Loan  Fund 
was,  for  the  year  1909,  $359,667.13,  and  the  total  amount  so  ap- 
proved for  payment  since  the  beginning  of  the  work  up  to  January 
1,  1910,  has  been  $41,044,304.64.  There  was  accordingly  a  balance 
remaining  at  the  beginning  of  the  year  1910  amounting  to  $1,010,- 
767.02. 

The  Treasurer  of  the  Commonwealth  has  issued  from  time  to  time, 
on  the  request  of  the. Board,  bonds  to  the  amount  of  $40,898,000. 
These  bonds  were  issued  for  terms  of  thirty-nine  and  one-half  and 
forty  years  from  the  date  of  issue,  and  bear  interest  at  the  rate  of 
3  per  cent,  and  3^  per  cent,  per  annum.  The  sinking  fund  estab- 
lished for  the  payment  of  the  bonds  at  maturity  amounted  on  Janu- 
ary 1,  1910,  to  $7,226,262.31. 

The  increase  in  the  debt,  during  the  calendar  year,  as  represented 
by  the  Metropolitan  Water  Loans  outstanding,  was  $398,000.  The 
increase  of  the  sinking  fund  for  the  payment  of  the  debt  at  maturity 
was,  during  the  same  period,  $806,979.03.  There  has  been,  there- 
fore, a  decrease  of  the  net  debt  during  the  calendar  year  amounting 
to  $408,979.03. 
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The  amount  approved  by  the  Board  for  the  maintenance  and  op- 
eration of  the  Water  Works  for  the  year  1909,  which  was  paid  out  of 
the  annual  assessments,  was  $397,166.41. 

The  assessments  for  the  year  1909,  for  the  payment  of  interest  on 
the  bonds,  for  the  sinking  fund  requirements  and  for  the  expenses 
of  operation  and  maintenance  of  the  Water  Works,  which  were  levied 
upon  the  various  cities  and  towns  in  the  Metropolitan  District, 
amounted  to  $2,360,746.28. 

The  detailed  financial  statement  regarding  the  Metropolitan  Water 
Works  is  as  follows :  — 

(1)  Metropolitan  Water  Loans,  Receipts  and  Payments. 

The  loans  authorized  for  the  construction  and  acquisition  of  the 
Metropolitan  Water  Works,  the  receipts  which  are  added  to  the 
proceeds  of  these  loans,  the  expenditures  for  the  construction  and 
acquisition  of  works,  and  the  balance  available  on  January  1,  1910, 
have  been  as  follows :  — 


Loan  under  chapter  488  of  the  Acts  of  1895,  . 
Loan  under  chapter  453  of  the  Acts  of  1901,  . 
Loan  under  chapter  367  of  the  Acts  of  1906,  . 
Loan  under  chapter  558  of  the  Acts  of  1908,  . 
Loan  under  chapt/er  320  of  the  Acts  of  1909,  . 


Eeceipts  from  the  sales  of  property  applicable  to  the  con- 
struction and  acquisition  of  works :  — 
For  the  year  ending  December  31,  1909,  $4,504  79 

For  the  period  prior  to  January  1,  1909,         162,566  87 


Receipt  from  town  of  Swampscott  for  admission  to  the 
Metropolitan  Water  District  paid  into  Loan  Fund  (St. 
1909,  c.  320), 


Amount  approved  by  the  Metropolitan  Water  and  Sewerage 
Board  for  payments  out  of  the  Water  Loan  Fund :  — 
For  the  year  ending  December  31,  1909,       $359,667  13 
For  the  period  prior  to  January  1,  1909,    40,684,637  51 
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(2)  Issues  of  Metbopolitan  Water  Loan  Bonds. 

The  Treasurer  of  the  Commonwealth,  under  the  authority  given 
him  to  issue  from  time  to  time,  on  the  request  of  the  Board,  nego- 
tiable bonds  to  an  amount  not  exceeding  $41,798,000,  to  be  desig- 
nated the  "  Metropolitan  Water  Loan,"  has  sold  bonds  as  follows :  — 


Dats  of  Salk. 

Amount 

oi  Bonds 

sold. 

Rate  of 
Interest 

(Per 
Cent.). 

Price 
received. 

Date  due. 

Premium. 

Sept.  25.  1885 

85,000.000 

zyi 

110.67 

July  1. 

1935 

$533,500  00 

Nov.  23.  1896. 

2,000.000 

ZM 

106.76268 

July  1, 

1935 

135.253  60^ 

Feb.     8.  1897. 

6.000,000 

W 

107.82 

July  1, 

1985 

469,200  00 

Jan.    13.  1898. 

2.000,000 

8H 

113  176 

Jan.  1, 

1938 

263.520  00 

Mar.    2.  1898. 

2,000.000 

3M 

112.877 

Jan.  1, 

1938 

257.540  00 

June  15.  1899. 

8,000.000 

3 

100.64 

July  1, 

1939 

19.200  00 

June  28.  1900, 

1,000.000 

3 

102.78 

July  1, 

1939 

27,800  00 

Mar.    5.  1901. 

3,000,000 

3 

102.155 

Jan.  1, 

1941 

64,650  00 

July  24,  1901, 

100,000 

3 

100.375 

Jan.  1, 

1941 

375  00 

July  24.  1901. 

150,000 

3 

100. io 

Jan.  1, 

1941 

150  00 

July  30.  1901, 

205,000 

3 

100.25 

Jan.  1, 

1941 

512  50 

July  81.  1901. 

50.000 

3 

100.25 

Jan.  1, 

1941 

125  00 

Aug.    7,  1901, 

50.000 

3 

100.50 

Jan.  1, 

1941 

250  00 

Aug.    8.  1901. 

300.000 

8 

100.10 

Jan.  1, 

1941 

800  00 

Aug.    8.  1901. 

200.000 

3 

100.25 

Jan.  1, 

1941 

500  00 

Sept.  17,  1901. 

3.100.000 

3H 

106.71 

Jan.  1, 

1941 

208.010  00 

Oct.     1.  1901. 

1.345,000 

8 

100. 

Jan.  1, 

1941 

- 

Oct.    24,  1901. 

1,500.000 

3 

100. 

Jan.  1, 

1941 

- 

Feb.  26,  1902, 

500,000 

3H 

109.13 

Jan.  1, 

1942 

45,650  00 

Feb.  26,  1902, 

8.000,000 

3M 

109.13 

Jan.  1, 

1942 

273,900  00 

Aprn   7,  1903, 

250,000 

3M 

106.725 

Jan.  1, 

1943 

16,812  50 

April  17.  1903, 

1,250,000 

ZH 

106.1329 

Jan.  1, 

1943 

76.661  25 

Jan.    15,  1904. 

500,000 

zyi 

104.60 

Jan.  1, 

1943 

23,000  00 

Jan.   15.  1904, 

2,000,000 

zyi 

104.60 

Jan.  1, 

1944 

02.000  00 

Mar.  24.  1905, 

650.000 

3H 

105.761 

Jan.  1, 

1945 

37,446  50 

June  28,  1906. 

943,000 

3H 

103.09 

Jan.  1, 

1946 

29,138  70 

June  28.  1906. 

100,000 

SM 

108.09* 

Jan.  1, 

1946 

3.090  00 

June  28,  1906, 

307,000 

m 

103.09> 

Jan.  1, 

1946 

9.486  30 

Mar.  17.  1909, 

398,000 

3H 

101. 16« 

Jan.  1, 

1949 

4,760  06 

140,898.000 

$2,592,831  43 

*  Including  $18,673.60  from  readjustment  of  rate  made  by  the  Treasurer  in  1897. 
'  Not  issued  or  delivered  until  1907. 


42 


METROPOLITAN  WATER 


[Pub.  Doc. 


Prior  to  May  1,  1906,  all  premiums  received  from  the  sales  of 
bonds  were  applied  to  the  payment  of  the  current  charges  in  re- 
duction of  the  annual  assessments,  but  since  that  date,  under  the 
provisions  of  chapter  337,  Acts  of  1906,  they  have  been  paid  into  the 
sinking  fund. 


(3)  Metropolitan  Water  Loan  Sinking  Fund. 

The  sinking  fund  established  by  the  Treasurer  of  the  Common- 
wealth has  amounted  at  the  end  of  each  year  to  sums  as  follows :  — 


December  31,  1895,  . 

December  31,  1896,  . 

December  31,  1897,  . 

December  31,  1898,  . 

December  31,  1899,  . 

December  31,  1900,  . 

December  31,  1901,  . 

December  31,  1902,  . 


$226,286  05 
699,860  70 
954,469  00 
1,416,374  29 
1,349,332  97 
1,573,619  72 
1,662,426  95 
2,256,803  81 


December  31,  1903,  . 

December  31,  1904,  . 

December  31,  1905,  . 

December  31,  1906,  . 

December  31,  1907,  . 

December  31,  1908,  . 

December  31,  1909,  . 


$2,877,835  59 
3,519,602  92 
4,207,045  69 
4,897,822  62 
5,643,575  69 
6,419,283  28 
7,226,262  31 


(4)  Annual  Assessments  and  Receipts. 

Assessments  for  the  year,  amounting  to  $2,360,746.28,  were  re- 
quired for  the  payment  of  the  interest  on  the  bonds  issued  by  the 
Commonwealth,  the  sinking  fund  requirements  and  the  expenses  of 
operation  and  maintenance  of  the  Water  Works.  The  requirements 
were:  for  interest,  $1,395,403.49 ;  for  the  sinking  fund,  $520,331.43; 
and  for  maintenance  and  operation,  $445,011.36.  These  assess- 
ments were  made  by  the  Treasurer  of  the  Commonwealth  upon  the 
various  municipalities  as  follows :  — 


Arlington,     . 

.       $17,442  46 

Maiden, 

$39,350  16 

Belmont, 

7,461  96 

Medford,      . 

36,752  69 

Boston, 

.    1,862,823  42 

Melrose, 

24,523  38 

Chelsea, 

51,499  13 

Milton, 

15,455  71 

Everett, 

44,833  29 

Nahant, 

4,566  73 

Hyde   Park, 

1,327  03 

Newton, 

6,524  98 

Lexington,    . 

7,384  17 

Quincy, 

51,230  04 
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Revere, 
Somerville,   . 
Stoneham,     . 
Swampscott, 


$23,140  55 

112,573  20 

10,234  41 

11,120  03 


Watertown, 
Winthrop,     . 


$15,758  18 
16,744  76 

$2,360,746  28 


The  comparatively  smaller  sums  assessed  upon  the  city  of  Newton 
and  the  town  of  Hyde  Park  were  owing  to  the  fact  that  neither  of 
these  municipalities  had  reached  the  safe  capacity  of  its  own  sources 
of  water  supply,  and  neither  had  been  furnished  with  water. 

The  proceeds  from  the  operations  of  the  Board,  exclusive  of  the 
proceeds  from  sales  of  property  and  of  water,  are  required  by  statute 
to  be  applied  to  the  payment  of  the  interest,  the  sinking  fund  re- 
quirements and  expenses  of  maintenance  and  operation  of  works. 
These  for  the  year  1909  amounted  to  $6,210.94. 

The  amount  approved  by  the  Board  for  the  maintenance  and  opera- 
tion of  the  Metropolitan  Water  Works  was,  for  the  year  1909,  $397,- 
166.41. 

(5)   Supplying  Water  to  Cities  and  Towns  outside  op  Dis- 
trict AND  TO  Water  Companies. 

Sums  have  been  received  during  the  year  1909,  under  the  pro- 
visions of  the  Metropolitan  Water  Act,  for  water  furnished,  as  fol- 
lows :  — 

Town  of  Framingham, $313  34 

United  States  Government, 1,986  83 


$2,300  17 


The  sums  so  received,  prior  to  March  23,  1907,  were  annually 
distributed  among  the  cities  and  towns  of  the  District,  but  since 
that  date,  in  accordance  with  the  provisions  of  chapter  238  of  the 
Acts  of  1907,  the  sums  so  received  have  been  paid  into  the  sinking 
fund. 
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(6)    EXPENDITUBES    FOE    THE    DiFFEBENT    WoBKS. 

The  following  is  a  summary  of  the  expenditures  made  in  the  va- 
rious operations  for  the  different  works :  — 


CONBTBUCnON  AMD  AOQXTiaiTION  09 

For  the  Year  ending 

FVom  Beginning  of  Work 

WORXB. 

December  31.  1909. 

to  December  31, 1909. 

Administration  applicable  to  all  parts  of  the  con- 

struction and  acquisition  of  the  works,  . 

$7,265  73 

$281.453  29 

Wachusett  Dam  and  Reservoir:  — 

Wachusett  Dam 

1897  77 

$2,377,907  01 

Power  plant, 

75  00 

193  00 

North  Dike 

299  00 

792.264  68 

South  Dike. 

1  00 

137.075  55 

Removal  of  soil, 

90  51 

2,536,612  66 

Relocation  of  railroads,       .... 

25  00 

881372  45 

Roads  and  bridges, 

446  98 

547.867  76 

Real  estate 

1.551  09 

3.206.765  13 

Damages,  real  estate  not  taken,  businese 

1  and 

loss  of  wages, 

4.250  00 

532.247  07 

Other  expenses, 

- 

7,642  35 
4,135  50 

8.547  92 

11.021353  23 
228.492  57 

Improving  Wachusett  watershed, . 

Wachufliett  Aqueduct, 

200 

1.797,948  85 

Sudbury  Reservoir 

— 

2,923.133  71 

Protection  of  Sudbury  supply. 

- 

129,190  3« 

Improving  Sudbury  watershed.    . 

222  00 

95.711  84 

Protection  of  Cochituate  supply,  . 

- 

9.000  00 

Improving  Cochituate  watershed, 

- 

8,860  68 

Improving  LcUce  Cochituate, 

400 

104.141  29 

Pipe  lines.  Dam  No.  3  to  Dam  No.  1.  . 

- 

48.471  48 

Pipe  line,  Roeemary  siphon. 

- 

23.142  98 

Weston  Aqueduct:  — 

Aqueduct 

$1,627  35 

$2,353,820  11 

Reservoir, 

- 

289.001  82 

Real  estate,  taxes  and  other  expenses, 

— 

206.668  18 

1.627  35 

2349.490  11 

Distribution  83^tem:  — 

Low  service:  — 

New  48-inch  main,  Section  31,        .        .        . 

198.128  79 

$162,698  06 

Pipe  lines  and  connections,     .... 

135  25 

1.753,027  25 

Pumping  station.  Chestnut  Hill,    . 

- 

462,572  19 

Reservoir,  Spot  Pond 

- 

682,188  73 

Gate-house   and   connections.  Chestnut  Hill 

Reservoir, 

_ 

65.480  88 

Real  estate  and  other  expenses. 

- 

91,725  56 

AmounU  carried  fonoardt 

* 

198,264  04 

$20398  93 

$3,117,692  67  $19320,390  39 
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ComTBUcnoN  and  Acquisition  of 
Works. 


For  the  Year  ending 
Deoember  31,  1009. 


From  Beginning  of  Work 
to  Deoember  31,  1909. 


AmounU  brought  forward. 

Distribution  system  —  Concluded. 
Northern  high  servioe:  — 
Pipe  lines  and  oonneotions,     . 
Spot  Pond  pumping  station,  . 
Fells  Reservoir,  Stoneham, 
Bear  Hill  Reservoir,  Stoneham, 
Real  estate  and  other  expenses. 
Southern  high  service:  — 
Pipe  lines  and  connections. 
Pumping  station.  Chestnut  Hill, 
Forbes  Hill  Reservoir,  Quiney, 
Waban  Hill  Reservoir,  Newton, 
Real  estate  and  other  expenses. 
Northern  extra  high  service, 
Southern  extra  high  service, 
Weston  Aqueduct  supply  mains. 
Meters  and  connections, 
Improving  Spot  Pond  Brook,    . 
Glenwood  pipe  3rard,  . 
Chestnut  Hill  pipe  yard,    . 


Stock  —  pipes,  valves,  castings,  etc.,  purchased 
and  sent  first  to  storage  yards,  and  later 
transferred,  as  needed,  to  the  various  parts  of 
the  work :  — 

Amount  received 

Transferred  from  storage  yards  to  the  various 
sections  of  the  work  and  included  in  costs  of 
special  works, 

Diversion  of  water,   South  Branch  of   Nashua 

River,* 

Acquisition  of  existing  water  works:  — 

Reimbursement  city  of  Boston,  partially  con- 
structed Reservoir, 

Boston  water  works,  taken  January  1, 1898, 

Spot  Pond  taken  from  Halden,  Medford  and 
Melrose, 

Waban  Hill  Reeervoir  purchased  from  Newton, 

BIxiMnses  :^ 

Engineering, $22,617  62 

Conveyancing,       ....      3,862  92 
Legal,  expert  and  court,  46,648  03 


AmounU  earried  forward ^ 


108,264  04    120,898  93 


63,117.692  67  $19,620,390  39 


64,838  00 


60  89 
70  80 


8.237  62 

24  60 

96,212  70 

3,875  02 


$178,616  83 


111,168  39 


271,068  76 


67,448  44 


261  00 


604,908  26 

291,829  35 

141,392  94 

38.267  70 

14.838  05 

515.860  94 

247.152  38 

90.003  49 

61.592  11 

10,226  36 

90,955  06 

22.855  27 

683,754  14 

82,445  58 

3.991  23 

33,100  59 

11.311  26 


$2,271,979  74 


2,134,144  16 


$1,157,921  59 
12,768,948  80 

1,240,229  62 
60.000  00 


$359,667  13 


78,128  47 


5,962,177  38 


137,835  58 


1,363,935  31 


$15,300,228  48  $26,984,338  66 


*  Of  the  total  expenditures  from  the  beginning  of  the  work,  the  sum  of  $150,939.89  is  for  Clinton  sewer- 
age system. 
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CoNBTBUCnOK  AND  ACQUISITIOir  OV 
WOBKS. 


For  the  Year  endlnc 
December  81, 1909. 


From  BegsmuDg  of  Work 
to  December  31,  1909. 


Amountt  brought  fonoorit 


Deduct  following,  transferred  and  chaxgiod  to 
special  works :  — 

Reimbursement  city  of  Boston, 
transferred  to  Sudbury  Reser- 
voir.   $1,157,921  59 

Waban  Hill  Reservoir  transferred 
to  Distribution  Department,    .         60,000  00 

Stock -- pipes,  engines,  etc.,  in- 
cluded with  Boston  Water 
Works  and  transf^red  to  Dis- 
tributk>n  Department,  .         22,340  91 


Total  f(Nr  construction  and  acquisition  of  works. 


1359,667  13 


$16,300,228  48  $28,984,338  66 


$359,687  13 


1.240,262  50 


$14,058.985  98 


.   $41,044.304  64 


Maimtbnancb  and  Opbration. 


For  the  Year  ending 
December  31,  1909. 


Administration.         .... 
General  supervision, 
Taxes  and  other  expenses, 
Wachusett  Reservoir  Department:  — 

Superintendence 

Reservoir, 

Forestry. 

Protection  of  supply. 

Buildings  and  grounds,  . 

Wachusett  Dam,    .... 

Wachusett  Aqueduct.     . 

Clinton  sewerage  system :  — 
Pumping  station. 
Sewers,  screens  and  filter-beds.  . 

Sanitary  inspection, 

Swamp  drainage,    .... 


Sudbury  Dexwrtment:  — 
Superintendence,  Fhuningham  ofiSce,  . 
Ashland  Reservoir,         .... 
Hopkinton  Reservoir,    .... 

Whitehall  Reservoir 

Framingham  Reservoirs  Nos.  1,  2  and  3, 
Sudbury  Reservoir,       .... 

Lake  Coohituate, 

Marlborough  Brook  filters,     . 

Pegan  filters 


AmounU  earritd  forward, 


$8,224  72 
8.986  39 
7,657  42 
3.804  92 
3,461  58 
4.605  00 
3.476  97 


3.306  49 

11.565  45 

1.699  82 

1.665  41 


$7343  05 
1.736  07 
2,162  54 
408  47 
8,115  11 
7;^  72 

10,849  83 
2,109  60 
2376  18 


$10,147  80 
30,685  37 
36.450  10 


56,254  17 


$40,948  66     $133,537  53 
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MAINTBNANCa  AND  OpBBATZON. 


AmoutUa  brought  foraardt 


Sudbtiry  Department  —  Con, 
Sudbury  and  Coohituate  wateraheds. 
Sanitary  inspection, 
Coohituate  Aqueduct,    . 
Sudbury  Aqueduct, 
Weston  Aqueduct,  .... 
Improving  Lake  Coohituate, 


Distribution  Department:  — 

Superintendence, 

Arlington  pumping  station,  pumping  service 

Chestnut  Hill  low-eervioe  pumping  station,  pumping  service,    . 
Chestnut  Hill  high-service  pumping  station,  pumping  service,  . 

Spot  Pond  pumping  station,  pumping  service 

West  Rozbury  pumping  station,  piunping  service, 

Arlington  standpipe 

Bear  Hill  Reservoir, 

Chestnut  Hill  Reservoir  and  grounds 

Fells  Reservoir, 

Forbes  Hill  Reservoir 

Mystic  Lake,  conduit  and  pumping  station,        .... 

Mystic  Reservoir, 

Waban  Hill  Reservoir, 

Weston  Resravoir, 

Spot  Pond, 

BuUdings  at  Spot  Fond 

Pipe  lines:  — 

Low  service 

Northern  high  service, 

Southern  high  service, 

Supply  pipe  lines, 

Buildings  at  Chestnut  Hill  Reservoir, 

Chestnut  Hill  pipe  yard 

Glenwood  pipe  yard  and  buildings, 

Stables, 

Waste  prevention 

Venturi  meters, 

Measurement  of  water, 

Arlington  pimiping  station,  buildings  and  grounds,     . 


Fw  the  Year  ending 
December  31,  1009. 


Total  for  maintaining  and  operating  works, 


140,946  M    1183.687  53 


8.063  19 
2.9S8  18 
4.234  14 
10,890  08 
4.880  29 
423  90 


$4,689  14 

7,844  17 

33,012  04 

00.665  48 

18,650  68 

12.976  25 

43  67 

155  25 

10,476  78 

460  54 

908  12 

1,097  19 

1,028  10 

265  25 

2,880  65 

8,036  67 

304  07 

20,201  04 
4,548  06 
3.248  40 

566  37 
3.060  66 

911  21 

3.567  05 

9,478  44 

16  00 

2.043  97 

942  64 

174  05 


66,886  89 


196.742  49 


8397,166  41 


48  METROPOLITAN  WATER  [Pub.  Doc. 

(7)  Detailed  Financial  Statement  under  Metbopolitan 

Water  Act. 

The  Board  herewith  presents,  in  accordance  with  the  requirements 
of  the  Metropolitan  Water  Act,  a  detailed  statement  of  the  expendi- 
tures and  disbursements,  receipts,  assets  and  liabilities  for  the  year 
1909. 

(a)  Expenditures  and  Disbursements. 

The  total  amount  of  the  expenditures  and  disbursements  on  ac- 
count of  construction  and  acquisition  of  works  for  the  year  beginning 
January  1,  1909,  and  ending  December  31,  1909,  is  $359,667.13, 
and  the  total  amount  from  the  time  of  the  organization  of  the  Met- 
ropolitan Water  Board,  July  19,  1895,  to  December  31,  1909,  is 
$41,044,304.64. 

For  maintenance  and  operation  the  expenditures  for  the  year  hare 
been  $397,166.41,  and  from  the  beginning  of  the  work,  $3,811,- 
047.26. 

The  salaries  of  the  commissioners,  and  other  expenses  of  admin- 
istration, have  been  apportioned  to  the  construction  of  the  works  and 
to  the  maintenance  and  operation  of  the  same,  and  appear  under  each 
of  those  headings. 
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The  following  is  a  division  of  the  expenditures  according  to  their 
general  character :  — 


GCNKBAL  CbaRACTER  OF  EXPENDITURES. 


For  the  Year  ending 
December  31.  1009. 


From  Beginning  of  Work 
to  December  31,  1000. 


CoiraTRUcnoN  of  Works  and  Acquisition  bt 
Purchase  or  Taking. 

Adminittration . 

CommisBioneri, 

Secretary  and  auditor, 

Clerks  and  BtenographerB, 

Legal  services, 

Traveling, 

Stationery  and  printing 

Postage,  expren  and  telegrams 

Furniture  and  fixtures 

Alterations  and  repairs  of  buildings,     . 
Telephone,  lighting,  heating,  water  and  care  of 

building, 

Rent  and  taxes,  main  office 

Miscellaneous  expenses, 

Engineering. 
Chief  engineer  and  department  engineers,    . 
Principal  assistant  engineers,         .... 

Engineering  assistants, 

Consulting  engineers, 

Inspectors, 

Architects 

Railroad  and  street  car  travel 

Wagon  hire, 

Stationery  and  printing, 

Postage,  express  and  telegrams 

Engineering  and  drafting  instruments  and  tools, . 
Engineering  and  drafting  supplies. 
Books,  maps  and  photographic  supplies. 

Furniture  and  fixtures, 

Alterations  and  repairs  of  buildings:  — 

Main  office, 

Sub-offices, 

Telephone,  lighting,  heating,  water  and  care  of 
buildings:  — 

Main  office, 

Sub-offices, 

Rent  and  taxes,  main  office,  .... 

Rent  of  sub-offices  and  other  buildings. 

Field  offices  and  sheds 

Clinton  office  building, 

Unclassified  supplies, 

Miscellaneous  expenses 


Amounts  carried  /onoardf 


13,500  00 

750  00 

1,700  00 

20  00 

511  21 

110  00 

2  25 

5  00 

204  71 

242  5« 

30  10 


1707  70 
6,088  53 

4,878  38 

97  36 

30  75 

282  58 

82 

1  50 

28  27 

20  76 


1  10 


884  27 

42  70 

727  70 


10  60 
18  72 


$7,265  73 


13.700  02 


121.056  65 


$118,476  01 

40,842  03 

60,074  16 

2,350  00 

3,660  80 

11,736  17 

2,017  17 

4,283  14 

6.700  17 

11,607  06 
5.182  00 
4J>34  67 


$207,471  36 

158,011  30 

1.038.014  22 

24,415  07 

205,760  51 

36,161  10 

26,884  62 

45.337  53 

26.418  87 

7,730  00 

10,300  53 

24,000  28 

6,080  22 

14,078  46 

14,106  06 
2,030  36 


25,757  66 
10,667  82 
15,317  15 
4,526  74 
1,274  40 
0,866  87 
8.251  22 
8,044  00 


$281,453  39 


2,043,127  42 


$2,324,680  71 
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GbNSRAL  ChaRACTBB  of  ExPBNDirURXS. 


For  the  Year  ending 
December  31.  190Q. 


From  Beginning  of  Work 
to  December  31. 1909. 


AmounU  brought  forward. 


ConatrucUon, 
Preliminary  work   (borings,  test  pits  and  other 
investigations):  — 

Advertising, 

Other  preliminary  work  as  g^ven   in  detail  in 
preceding  annual  report, 


Contracts,  Wachusett  Reservoir:  — 
Contracts  completed  and  final  pasrments  made 

prior  to  January  1,  1009, 

MoBride  ft  Co.,  Stillwater  improvement. 

Sundry  bills  paid  under  this  contract,    . 


Contracts  completed,  improving  Wachusett  Water- 
shed: — 

Sterling  filtei^beds, 

Contracts  completed,  Wachusett  Aqueduct, 
Contracts  completed,  Sudbury  Reservoir,    . 
Contracts  completed,  protection  Sudbury  sup- 
ply:— 
City  of  Marlborough,  main  sewer, 
Contracts  completed,  improving   Lake  Cochitu- 

ate, 

Contracts  completed,  protection  Cochituate  sup- 
ply:— 
Town  of  Framingham,  low-level  sewer,     . 
Contracts  completed,  Rosemary  siphon, 
Contracts   completed,  pipe  line,  Dam  No.   3   to 

Dam  No.  1 

Contracts  completed,  Clinton  sewerage  Byviem,  . 
Contracts,  Weston  Aqueduct:  — 
Contracts  completed  and  final  payments  made 

prior  to  January  1,  190Q 

Shanahan,  Caaparis  ft  Co.,  Sect.  2 

Sundry  bills  paid  under  this  contract,   . 
Bhanahan,  Casparis  ft  Co.,  Sect.  3 

Sundry  bills  i>aid  under  this  contract,   . 
Shanahan,  Casparis  ft  Co.,  Sect.  6 

Sundry  bills  paid  under  this  contract,   . 
Shanahan,  Casparis  ft  Co.,  .    Sect.  12 

Sundry  bills  paid  under  this  contract,    . 


AmoufUt  carried  fonoard. 


321.066  «5 


6116  11 


675  51 


6323  95 
330  00 
566  80 
406  60 


116  11 


75  51 


12,324,580  71 


1,627  35 


622.875  62 


65,406.738  30 

23.314  67 

3,552  ir 


5,433.605  OS 


66,458  01 

155,457  41  I 
161,916  32 


11393  7S 

1,447.208  55 

1^.028  33 

9.000  00 

60,667  45 

9,000  00 

5.916  96 

17,340  23 

66378  22 

61.781.564  31 

201,827  74 

3.235  75 

126,420  70 

4.544  78 

108,933  26 

7,579  85 

138.151  78 

3.746  37 

2.376.004  54 

613.468,930 13 
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GCKmEAL  ChASACTEB  of  EXPBNDmTRlS. 


For  the  Year  ending 
December  31,  1900. 


From  Beffinning  of  Work 
to  December  31,  1009. 


AmounU  brought  forward. 


Con^ruetion  —  Con. 
Contracts,  Distribution  Syvtem:  — 

Contimets  completed  and  final  paymenta  made 
prior  to  January  1,  1000 

AlUa-ChalmerB  Co.,  pumping  engine. 

Coffin  Valve  Co.,  water  valvee,  .... 

Warren  Foundry  and  Machine  Co.,   oast-iron 
pipes  and  special  castings,       .... 

Bruno  A  Petitti,  laying  water  pipes  on  Sect.  31 
(new  48-iDoh  main), 

Camoia  A  Williams,  laying  water  pipes  on  Sect. 
32 

Angeb  De  Ifaroo  A  Co.,  laying  water  pipes  on 
sect.  34,    ...••••. 

Coffin  Valve  Co.,  water  valves, .... 

The  Builders  Iron  Foundry  Co.,  0Q-inoh  Venturi 
meter  tube, 

Standard  Cast  Iron  Pipe  and  Foundry  Co.,  cast- 
iron  pipes  and  special  castings, 

Camoia  A  Williams,  laying  water  pipes  on  Sect.  83, 

Chas.  J.  Jacobs  Co.,  lasting  water  pipes  on  Sect. 
8  of  Weston  Aqueduct  supply  mains, 

Florence  Iron  Works,  cast-iron  pipes  and  special 
castings, 

Standard  Cast  Iron  Pipe  and  Foundry  Co.,  cast- 
iron  pipes  and  special  castingSt 

U.  S.  Cast  Iron  Pipe  and  Foundry  Co.,  cast-iron 
pipes  and  special  castings 

Deduct  value  of  pipes,  valves,  etc.,  included  in 
above  list,  transferred  to  maintenance  account 
December  31, 1006, 

Additional  work:  — 

Labor, 

Ptofessional  8er\'icee,  medical  services,  analyses, 

etc., 

Traveling 

Rent 

Water  rates 

Freight  and  express, 

Jobbing  and  repairing, 

Tools,  machinery,   appliances   and   hardware 

supplies 

Electrical  supplies, 

Castings,  ironwork  and  metals,  .... 
Iron  pipe  and  valves, 

AmounU  carried  forvocri 


123,875  62 


$3.480  37 
6,827  80 

58.603  60 
20.660  86 

3.473  00 

1.822  56 
0,750  00 

2.350  00 

55,084  50 
12,444  78 

20,078  75 

38.462  84 

3,305  75 

58.604  27 


304.030  14 


$10,657  31 

75  00 

200 

00  40 

440  67 
12  05 

024  37 

16  82 

1.658  25 

602  00 


$14,480  76  $327,814  76 


$13,468.030 13 


$4,420,206  12 
8,375  37 
7,198  00 

101,000  55 

38,000  55 

3.473  00 

1.822  56 
0.750  00 

2.350  00 

55,084  50 
12.444  78 

20,078  75 

88.462  84 

3,305  75 

58.604  27 


$4,702,047  12 


8.130  77 


4.780,807  35 


$768,401  65 

1.082  00 
2.747  10 
3,702  22 
1,454  77 
13,460  32 
0,608  18 

78,338  25 

5,378  63 

83.706  04 

62,053  17 


$1,030,032  32  $18,258.73748 
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GbNKBAL  CBABACnSR  OF  EZFSNDITXTB: 


For  the  Yaar  ending 
Deoember  31.  1900. 


IVom  BecmnioK  of  Woric 
to  Deoember  31. 1900. 


AmounU  hrougki  fonoarit        .... 

Construction  —  Con. 

Blasting  auppliee, 

Paint  and  coating. 

Fud,  oil  and  waste. 

Lumber  and  field  buildings 

Drain  pipe, 

Brick,  cement  and  stone 

Sand,  gravel  and  filling, 

Municipal  and  corporation  work, 

Police  service. 

Sanitary  inspection.    . 

Judgments  and  settlements  for  damages,  . 

Undaasified  supplies, 

Miscellaneous  expenses, 

Legal  and  expert:  — 

Legal  services, 

Ebcpert  services, 

Court  expenses, 

Miscellaneous  expenses, 

RealBataU. 
Legal  and  expert:  — 

Legal  swioes, 

Conveyancer  and  assistants.       .... 

Experts,       ........ 

Appraisers 

Court  expenses, 

Counsel  expenses, 

Conveyancing  supidies 

Conveyancing  expenses 

Miscellaneous  expenses 

Settlements  made  by  Board,         .... 

Judgments, 

Taxes  and  tax  equivalents 

Care  and  disposal 

DamageM  to  Real  Estate  not  takerit  to  Biuineta  and 

on  Account  of  Lo9$  of  Wages, 
Legal  and  expert:  — 

Legal  services, 

Exi)ert  services, 

Court  expenses, 

Miscellaneous  expenses. 

Settlements, 

Judgments, 


Amounts  carried  forward^ 


$14,489  76    $837,814  76 

$8  00 

120  02 

38  16 

1,167  64 

558  93 

37  50 

6,064  56 


500  00 
454  11 
115  07 


$340  00 


3  00 


3.440  00 


25  63 


$700  00 
3.550  00 


23,543  74 


$1,030,932  32  $18,258,737  48 


$1,944  88 

4,478  68 
10.553  30 
87.194  78 

9.163  80 
27.058  72 

6.939  66 

215.071  99 

210.801  74 

13.107  09 

53,124  26 

17.711  52 

6.068  47 


3.808  63 


4.250  00 


$359,417  13 


1,694.146  06 


4,668  82 

1,862  66 

1317  20 

185  80 


8/A4  4S 


$4.736  31 

110.382  97 

17,871  58 

22,332  75 

11,139  43 

43  25 

3.184  53 

5,937  54 

4.326  15 

3.39U12  S4 

170,445  63 

68.182  41 

86,891  60 


3.896  7S7  06 


$1,130  67 

2357  62 

15,894  34 

125  00 

415313  65 

116.733  42 


651.754  70 


$24,409,450  80 
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GunBBAL  Cbabacteb  of  Ezpsnditurbs. 


For  the  Year  ending 
December  31,  1009. 


From  Beginning  of  Work 
to  December  81,  1909. 


AnumnU  hrougJU  fonoard. 


Ctttinu  on  Aeeount  of  Di9trnon  of  WaUr. 
Legal  and  expert:  — 


ESxpwt  eei  viooSt  • 
Court  expenses,  . 
Miscellaneous  expenses, 

Settlements,    . 

Judgments,     . 


Purekaso  of  Exitting  Water  Work$, 
Legal  and  expert :  — 

Legal  services 

Elxpert  services, 

Court  expenses, 

Miscellaneous  expenses. 
Settlements  and  judgments,  . 


Bdoeatum  Control  Maooaekutetto  Railroad. 
Settlements, 


Total  amount  of  construction  expenditures. 


1859,417  18 


1250  00 


250  00 


124.409.45980 


$8,774  98 

19.839  09 

20.775  49 

1,289  58 

917,350  00 

220.969  67 


1.183,499  41 


$1,878  89 

13,569  82 

29,728  38 

1,470  94 

15.227.100  01 


$359,067  13 


15,278,748  04 


177,597  39 


$41,044,304  64 


General  Character  of  Expenoxtures. 


For  the  Year  ending 
December  31,  1909. 


Maintenance  and  Operation  of  Works. 
Administration:  — 

Commissioners, 

Secretary  and  assistants, 

Rent 

Repairs  of  building, 

Fuel 

Lighting 

Postage 

Printing,  stationery  and  office  supplies.        .        .        .        . 

Telephones, 

Traveling  expenses, 

Miscellaneous  expenses, 

General  supervision:  — 

Chief  engineer  and  assistants 

Rent 

Repairs  of  building, 

Fuel, 

Lighting, 

AmounU  carriod  fonoard 


$3,500  00 

4,722  38 

447  17 

16  95 

21  06 

69  92 

114  50 

1,138  68 

40  42 

86  91 

425  38 


$25,303  03 

1,341  55 

309  87 

64  19 

215  12 


$10,583  37 


$27,233  76      $10,583  37 
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Genbiul  Cbaractbb  or  ExPENDrruRza. 


For  the  Year  endinc 
Deoember  31, 1909. 


AmounU  brought  forward ^ 


Mamtbnanck  akd  Operation  of  Works  —  Con, 
General  supervision  —  Con. 

Postage, 

Printinc,  stationery  and  office  supplies,        .... 

Telephones, 

Traveling  expenses 

Miscellaneous  expenses, 


Pumping  service:  — 

Labor 

Fuel 

Oil,  waste  and  packing. 

Repairs 

Small  supplies 

Rent,  West  Roxbury  pumping  station, 


Reservoirs,  aqueducts,  pipe  lines,  buildings  and  grounds:  — 

Superintendents, 

Engineering  assistants 

Sanitary  inspectors 

Labor,  pay  roll 

Labor,  miscellaneous 

Alterations  and  repairs  of  pumping  stations, 

Alterations  and  repairs  of  other  buildings  and  structures,  . 

Automobiles 

Brick, 

Brooms,  brushes  and  Janitor's  supplies,       .... 

Castings,  ironwork  and  metals 

Cement  and  lime, 

Drafting  and  photo  supplies, 

Fertilizer  and  planting  material, 

Freight  and  express 

Fuel, 

Gypsy  moth  supplies 

Hardware, 

Hay  and  grain 

Horses, 

Lighting 

Lumber,  .  

Machinery, 

Paints  and  oils 

Pipe  and  fittings, 

Postage 

Printing,  stationery  and  office  supplies 

Rubber  and  oiled  goods, 

Stable  expenses, 

Sand,  gravel  and  stone, 

Traveling  expenses. 


AmounU  earried  forteard, 


t27,233  76     $10,583  37 


140  00 
438  09 
704  87 
824  86 
1.063  19 


865,328  60 

42,351  60 

1.643  66 

5,896  74 

2.124  00 

794  82 


16.466  35 

8.584  10 

4.024  00 

125.464  42 

2.912  05 

1,070  98 

1,618  14 

4.549  94 

364  41 

95  03 

1.606  97 

606  23 

284  08 

966  07 

633  73 

2.854  18 

791  88 

1.000  78 

3.422  06 

502  02 
1.640  61 

606  83 

765  47 
13.553  18 

114  97 
1,142  89 

222  04 
1.027  88 

181  34 
2.682  22 


30.685  37 


118.139  12 


1189.844  44    1159.407  96 
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Gbnbbai«  Chabacter  of  Expxnditurxs. 


For  the  Year  ending 
December  81,  1909. 


AmounU  brought  forward^ 


Haimtxnaiicb  and  Opbbatzon  of  Worxb  — Con. 
Reservoirs,  aqueducts,  pipe  lines,  buildings  and  grounds  —  Con. 

Telephones, 

Teaming,  

Tools  and  appliances 

Vehicles,  harnesses  and  fittings, 

Municipal  and  corporation  work, 

Hiacellaneous  expenses, 


Payments  in  lieu  of  taxes 

Total  expenditures  for  maintenance  and  operation, 


1189.844  44    1159,407  98 


1,437  61 
851  43 

1,110  64 
523  37 

2,096  66 

5.420  68 


201,883  83 
35.874  62 

1397,166  41 


(6)  Receipts, 

The  total  amount  of  receipts  from  the  operations  of  the  Board 
and  from  sales  of  property  for  the  year  beginning  January  1,  1909, 
and  ending  December  31,  1909,  is  $108,761.48,  and  the  total  amount 
from  the  time  of  the  organization  of  the  Metropolitan  Water  Board, 
July  19,  1895,  to  December  31,  1909,  is  $652,693.82.  The  general 
character  of  these  receipts  is  as  follows :  — 


OxNERAL  Character  of  Rbcbiptb. 


For  the  Year  ending 
December  31,  1909. 


From  Beginning  of  Work 
to  December  31,  1909. 


For  distribution  back  to  District:  — 
Fees  for  admission  to  District,  .... 
Water  furnished  to  cities  and  towns  outside  of 

District 

Water  furnished  to  water  companies. 

To  the  credit  of  the  loan  fund:  — 

Real  estate  and  buildings, 

Tools,  supplies  and  reimbursements, 
District  entrance  fees  (Swampscott), 

To  the  credit  of  the  maintenance  fund:  — 
Tools,  supplies  and  reimbursements. 

To  the  credit  of  the  sinking  fund:  — 
Water  furnished  to  cities  and  towns  outside  of 

District  and  to  water  companies,    . 
Forfeiture  for  contracts  awarded  but  not  exe- 
cuted,        

Rents 

Land  products, 

TJncIaasified  receipts  and  interest, 

Total  receipts, 


192.265  00 


13,047  50 

1,457  29 

90,000  00 


15,745  58 


12,300  17 


1.110  38 

4.975  02 

125  54 


90.454  77 
37,145  88 

194.504  79 
5,745  58 

8,511  11 

138,048  02 

129,023  64 

90,000  00 

17,225  74 

116,851  21 

600  00 

92,439  37 

55.382  28 

3.257  91 

1108,761  48 

1219,865  65 


257,071  66 


7,225  74 


168,430  77 
8652.593  82 
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The  foregoing  receipts  have  been  credited  to  the  various  objects 
or  works,  as  follows :  — 


S0UBCS8  or  Receipts. 


For  the  Year  ending 
December  31. 1909. 


From  Beginning  of  Work 
to  December  31.  IWO. 


Admiflsion  into  Metropc^tan  Water  District 
(Quincy,  Nahant,  Arlington,  Stoneham,  Milton, 
Lexington  and  Swampecott),     .... 

Supplsring  water  to  cities  and  towns  outside  of 
Water  District  (Swampecott,  Revere,  Lexing- 
ton, Wakefield,  Cambridge,  Framingham  and 
U.  S.  Government),  and  to  water  companies 
(Framingham,  Milton  and  Revere),  . 

Construction  and  acquisition  of  works:  — 

Administration, 

Wachusett  Dam, 

Wachusett  Reservoir 

Wachusett  Aqueduct, 

Weston  Aqueduct, 

Sudbury  Reservoir, 

Distribution  system 

Diversion  of  water,  Clinton  sewerage  system,  . 
Purchase  of  existing  water  works. 

Maintenance  and  operation  of  works:  — 

Administration, 

General  supervision, 

Wachusett  Aqueduct, 

Wachusett  Reservoir, 

Sudbury  ssnstem, 

Distribution  system, 

Clinton  sewerage  system, 


Total  receipts. 


180,000  00 


2,300  17 


174  M 

665  84 


2,820  00 
998  95 

75  00 


S15  73 

490  79 

300  41 

4,698  22 

1,859  73 

3.961  12 

500  96 


392,300  17 


4,634  35 


11.826  96 


$108,761  48 


$182,265  00 


144,451  86 


$243  95 

6,759  48 

135,674  87 

5.204  70 

5.137  63 

10.615  42 

74,358  28 

1.367  94 

18.119  08 


$118  56 

802  76 

4.680  07 

27.986  57 

15.463  88 

14.465  53 

4.878  74 


$326,716  8$ 


257,481  3S 


68.395  61 


$652,593  83 


(c)  Assets. 

The  following  is  an  abstract  of  the  assets  of  the  Water  Works, 
a  coni,plete  schedule  of  which  is  kept  on  file  in  the  office  of  the 
Board :  — 


Office  furniture,  fixtures  and  supplies;  engineering  and  scientific  instruments 
and  supplies;  police  supplies;  horses,  vehicles,  field  machinery,  etc.; 
machinery,  tools  and  other  appliances  and  supplies;  real  estate  connected 
with  works  not  completed;  completed  works,  including  real  estate  and 
buildings  connected  therewith. 
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(d)  Liabilities. 

The  sums  due  on  monthly  pay  rolls  amount  to  $1,487.46,  and 
there  are  bills  for  current  expenses  which  have  not  yet  been  received. 

Amounts  an  Monthly  Estimates,  not  due  until  Completion  of  Contracts  or  until 

Claims  are  settled. 


Name. 

Work. 

Amount. 

HcBrideftCo., 

Contract    283,    Stillwater  Improvement, 
Waohusett  Reservoir. 

$778  001 

Camoia  dk  Williamst 

Contract  308,  Northern  High-service  Pipe 
Lines,  Distribution  System. 

2,106  14 

Chas.*J.  Jacobs  Company, .... 

Contract  310,  Weston  Aqueduct  Supply 
Mains,  Distribution  System. 

3,702  13 

Florence  Iron  Works 

Contract  306,  oast-iron  water  pipes.  Dis- 
tribution System. 

6,787  66 

Standard   Cast   Iron  Pipe  and  Foundry 

Contract  306,  special  csatings,  Distribu- 

699 25 

Company. 

tion  System. 

U.  S.  Cast  Iron  Pipe  and  Foundry  Com- 

Contract 302,  osat-iron  water  pipes,  Dis- 

10,399 94 

pany. 

tribution  Ssrstem. 

^  Held  pending  settlement  of  claims  on  account  of  this  contract. 

A  claim  of  the  town  of  Boylston  for  land  taken  has  been  settled 
for  the  sum  of  $800  but  the  papers  in  settlement  have  not  yet  been 
executed. 

It  is  impossible  to  state  the  amounts  due  on  the  claims  of  the 
following  for  land  damages,  for  water  rights  taken  and  for  damages 
to  established  business,  as  no  sums  have  been  agreed  upon,  and  suits 
are  now  pending  in  court  for  the  determination  of  most  of  them :  — 

Patrick  Bradley,  Henry  F.  Keyes,  James  E.  Welch,  Byron  D. 
Allen,  J.  Frank  Wood  et  ah,  Asa  Knight,  Edward  F.  Merriam,  San- 
ford  C.  Kendall,  estate  of  William  H.  Vickery,  James  H.  and  Han- 
nah S.  Wood,  Francis  W.  M.  Goodale,  Nellie  M.  Kirby,  Boston  & 
Albany  Eailroad  Company,  heirs  of  Willard  Morse. 


Vn.    METROPOLITAN  SEWERAGE  WORKS. 

The  North  Metropolitan  System  provides  for  the  area  situated 
in  the  Mystic  River  valley  and  for  the  larger  part  of  the  Charles 
Kiver  valley  which  lies  north  of  the  Charles  Eiver.     The  district 
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provided  for  embraces  the  cities  of  Cambridge,  Chelsea,  Everett, 
Maiden,  Medford,  Melrose,  Somerville  and  Wobum,  parts  of  the 
city  of  Boston,  and  the  towns  of  Arlington,  Belmont,  Stoneham, 
Winchester  and  Winthrop,  which  were  included  in  the  original 
North  Metropolitan  District  established  under  the  Act  of  the  year 
1889.  Under  subsequent  acts  the  district  has  been  extended  by 
the  inclusion  of  the  towns  of  Wakefield  and  Revere  and  a  part  of 
the  town  of  Lexington,  and  now  embraces  9  cities  and  8  towns.  The 
district  has  an  area  of  90.50  square  miles.  It  has  an  estimated 
population  as  of  December  31,  1909,  based  upon  the  census  of  1905, 
of  515,397;  and  it  is  estimated  that  of  this  number,  445,637,  or 
86.5  per  cent.,  contribute  sewage  to  the  North  Metropolitan  System. 
The  South  Metropolitan  System  provides  for  the  areas  situated 
in  that  part  of  the  Charles  River  valley  lying  south  of  the  Charles 
River,  a  small  portion  of  the  valley  north  of  the  Charles  River  and 
also  a  portion  of  the  Neponset  River  valley.  The  district  includes 
what  was  originally  established  by  the  Act  of  the  year  1889  as  the 
Charles  River  Valley  System,  for  the  cities  of  Newton,  Waltham 
and  a  part  of  the  city  of  Boston,  and  the  towns  of  Brookline  and 
Watertown.  It  also  includes  the  towns  of  Hyde  Park  and  Milton 
and  a  part  of  the  town  of  Dedham,  which  were  embraced  in  the 
Neponset  River  Valley  System  established  under  the  Act  of  1895. 
The  two  systems  were  united  under  the  name  of  the  South  Metro- 
politan System  by  the  Act  of  the  year  1899,  providing  for  the  High- 
level  Sewer,  which  extended  the  system  to  the  city  of  Quincy. 
There  are  now  4  cities  and  5  towns  included  within  the  district, 
which  has  an  area  of  100.87  square  miles.  It  has  an  estimated  pop- 
ulation, as  of  December  31,  1909,  of  358,180,  of  which  number  it 
is  estimated  that  233,025,  or  65.1  per  cent.,  contribute  sewage  to 
the  South  Metropolitan  System. 

(1)   North  Metbopolitan  Seweeage  System  —  Constbuctiox. 

(a)  Deer  Island  Pumping  Station  Extension. 

The  extension  of  the  Deer  Island  pumping  station  which  was  au- 
thorized by  the  Legislature  of  the  year  1908,  and  for  which  an 
appropriation  of  $195,000  was  made,  has  been  in  progress  during 
the  year.  The  foundations  for  the  building  enlargement  had  already 
been  built  by  day  labor  and  a  contract  was  made  early  in  the  season 
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for  the  building  of  the  superstructure  under  which  the  work  has 
been  completed.  The  grounds  about  the  extension  have  been  graded 
and  foundations  for  the  additional  engine  and  boilers  have  been  built, 
this  work  having  been  performed  by  day  labor. 

Under  a  contract  which  had  been  made  with  the  Allis-Chalmers 
Company  of  Milwaukee,  Wisconsin,  for  furnishing  a  100,000,000- 
gallon  engine  and  centrifugal  pump  with  boilers,  various  castings 
for  the  pump  and  engine  have  been  delivered,  the  boilers  have  been 
put  in  place  and  the  work  has  been  nearly  completed.  It  is  ex- 
pected that  the  engine  will  be  in  regular  service  by  the  middle  of 
the  year. 

(6)  East  Boston  Pumping  Station  Extension. 

Although  the  Board  had  been  authorized  by  the  Legislature  of 
1908  to  enlarge  the  East  Boston  pumping  station  and  provide  for  its 
equipment,  for  which  an  appropriation  of  $250,000  was  made^  after 
the  occurrence  of  the  Chelsea  fire  on  April  12  of  that  year  it  had 
been  deemed  advisable  to  enter  upon  a  careful  investigation  as  to  the 
future  requirements  of  the  North  Metropolitan  System  before  pro- 
ceeding to  rebuild  permanently  on  the  site  at  East  Boston.  It  was 
subsequently  determined  to  go  on  with  the  enlargement.  The  build- 
ings had  been  temporarily  repaired  under  a  special  appropriation 
made  by  the  Legislature.  In  August  of  the  past  year,  however,  a 
contract  was  made  for  permanently  repairing  the  injuries  which 
had  been  done  to  the  existing  building,  to  make  the  extensions  of  the 
engine  and  boiler  houses,  and  to  build  the  new  coal  house,  as  had 
been  originally  proposed.  The  station,  after  the  repairs  and  enlarge- 
ment have  been  completed,  will  be,  so  far  as  possible,  fire  proof,  and 
the  extensions  will  be  made  in  harmony  with  the  old  building.  The 
new  station  will  have  a  length  of  268  feet  and  a  width  of  65  feet.  It 
will  provide  for  the  storage  of  1,500  tons  of  coal,  and  will  contain 
a  dynamo  room  and  machine  shop.  Provision  is  made  for  the  in- 
stallation of  a  fourth  centrifugal  pumping  engine  of  100,000,000 
gallons'  capacity,  with  six  new  boilers.  A  portion  of  the  masonry 
foundation  for  the  extension  has  already  been  laid.  A  contract  has 
been  made  with  the  Allis-Chalmers  Company  of  Milwaukee  for  the 
new  engine,  which  is  to  be  similar  in  kind  to  that  provided  for  the 
Deer  Island  station.  Much  of  the  work  required  in  connection  with 
the  contracts  has  been  carried  on  by  day  labor. 
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(c)  Stable  and  Locker  Buildings. 

The  Board  was  authorized  by  a  special  Act  of  the  year  1908  to 
use  the  money  received  from  the  sale  of  its  land  in  East  Boston  for 
the  purchase  of  other  land  and  the  erection  of  stable  and  locker 
buildings  thereon.  The  Board  has  accordingly  in  the  past  month 
made  an  agreement  for  the  purchase  of  a  lot  of  land  containing  8,715 
square  feet,  with  the  flats  appurtenant,  situated  on  the  easterly  side 
of  Chelsea  Street  and  adjoining  the  Chelsea  Creek.  This  lot  is 
separated  from  the  pumping  station  by  the  tracks  of  the  Grand  Junc- 
tion Railroad.  The  Board  will  in  the  coming  year  enter  upon  the 
construction  of  the  necessary  buildings. 

There  will  also  be  used  for  storage  purposes  in  connection  with 
the  new  premises  a  lot  on  the  opposite  side  of  the  creek  in  Chelsea, 
which  belongs  to  the  Commonwealth  and  which  has  been  gradually 
filled' with  material  dumped  from  the  pumping  station. 

(2)  South  Meteopolitan  Sewebaoe  System  —  Consteuctiox. 

The  work  of  extending  the  High-level  Sewer  from  the  comer  of 
Centre  and  Perkins  streets  in  Jamaica  Plain,  through  West  Eoxbury 
and  Brookline  and  to  Oak  Square  in  Brighton,  which  has  been  in 
progress  between  two  and  three  years,  was  completed  in  the  earlier 
part  of  the  past  year.  The  entire  length  of  the  extension  is  5.64 
miles.  Some  of  the  work  involved  unusual  difficulties,  especially 
that  portion  of  it  which  was  in  the  vicinity  of  Jamaica  Pond,  where 
the  means  adopted  through  the  process  of  compressed  air  were  sw- 
cessful  in  preventing  any  injurious  results.  The  work  also  included 
a  good  deal  of  rock  excavation  and  the  exercise  of  special  care  in 
order  to  prevent  a  disturbance  of  the  residential  district  through 
which  it  was  carried.  The  entire  sewer  has  been  satisfactorily  com- 
pleted, at  an  expense  to  the  present  date  of  $1,081,345.06.  There 
are  a  few  small  bills  to  be  paid,  but  there  will  be  a  considerable  bal- 
ance remaining  out  of  the  appropriation  of  $1,175,000.  The  larger 
balance  is  due  to  the  success  of  the  methods  which  were  adopted, 
which  involved  more  than  the  usual  amount  of  risk  and  uncertainty. 
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(3)  Acquisition  of  Land. 

There  have  been  during  the  year  but  two  takings  of  land  or  ease- 
ments for  the  Metropolitan  Sewerage  Works.  Both  of  the  parcels 
were  in  the  North  Metropolitan  District.  One  of  these  takings  was 
made  for  the  extension  of  the  East  Boston  pumping  station  within 
Addison  Street  in  East  Boston.  The  other  was  of  land  in  Cambridge 
and  Arlington,  made  on  account  of  the  change  in  the  sewer  at  Alewife 
Brook,  necessitated  by  the  improvements  of  the  channel  of  the  brook 
by  the  Metropolitan  Park  Commission. 

List  of  Takings  for  Metropolitan  Sewerage  Works  for  the  Tear  1909, 


No. 

Location  and  Dkscsxvtion. 

Former  Owner. 

Re- 
corded. 

Purpose  of  Talcing. 

22 
23 

East   Boston, —a  6-foot   stnp   within 
Addison  Street,  adjoining  prior  sew- 
era^  takines  in  1892  and  1895.   Area, 
fee  m  426.2  square  feet.   Also  rights  of 
way  in  Addison  Street  and  Boston  A 
Albany  Railroad  location. 

Cambridge  and  Arlington,  —  on  Ale- 
wife  Brook  and  adjoining  sewerage 
taking  of  January   7,    1893.     Area, 
easements  in  0.038  of  an  acre. 

Trustees  of  the 
Equity    Asso- 
ciation. 

Boston  A  Maine 
Railroad. 

1909. 

June  28. 

Nov.  17. 

Rebuilding  East  Boston 
pumping  station. 

Improvement  of  Alewife 
Brook  valley. 

(4)  North  Metropolitan  System  —  Maintenance. 

The  main  sewers  operated  in  the  North  Metropolitan  System  have, 
the  same  as  in  the  preceding  year,  a  length  of  58.57  miles.  The  con- 
nections from  local  sewers  have  been  increased  during  the  year  by  1 
public  and  13  special  connections,  in  all  13.06  miles  in  length.  The 
local  sewers  connected  with  the  North  Metropolitan  System  are  now 
652.56  miles  in  length,  and  the  number  of  these  connections,  public 
and  special,  has  increased  from  672  to  686. 

The  East  Boston  and  Charlestown  districts  of  Boston  and  the 
cities  of  Everett,  Cambridge,  Somerville  and  Chelsea  still  maintain 
both  separate  and  combined  sewers,  but  all  of  the  other  municipali- 
ties in  the  North  Metropolitan  System  maintain  separate  sewers,  ad- 
mitting sewage,  but  not  directly  admitting  any  rain  water. 

There  have  been  operated  for  the  conveyance  of  the  sewage  of  the 
North  Metropolitan  System  four  pumping  stations,  the  Alewife 
Brook,  Charlestown,  East  Boston  and  Deer  Island  pumping  stations. 


62  METROPOLITAN  WATER  [Pub.  Doc. 

In  the  disposal  of  the  sewage,  all  of  the  sewage  is  pumped  once,  the 
most  of  it  twice,  and  a  portion  of  it  is  pumped  the  third  time,  before 
it  is  finally  disposed  of  in  the  harbor. 

There  have  been  pumped  at  the  Alewife  Brook  pumping  station 
3,358,000  gallons  of  sewage  per  day,  with  an  average  lift  of  12.74 
feet,  at  a  cost  of  $0,527  per  million  gallons  per  foot  lifted;  at  the 
Charlestown  station  32,100,000  gallons  per  day,  8.12  feet  lift,  at  a 
cost  of  $0,177  per  million  gallons  per  foot  lifted;  at  the  East  Boston 
station  58,600,000  gallons  per  day,  15.62  feet  lift,  at  a  cost  of 
$0,089  per  million  gallons  per  foot  lifted;  and  at  the  Deer  Island 
station  60,600,000  gallons  per  day,  10.56  feet  lift,  at  a  cost  of 
$0,103  per  million  gallons  per  foot  lifted.  Taking  all  of  the  stations 
the  average  cost  per  million  gallons  per  foot  lifted  has  been  $0,116. 

The  average  amount  of  sewage  discharged  daily  into  the  harbor 
from  the  outfall  off  Deer  Island  was  60,600,000  gallons.  The  max- 
imum daily  rate  of  discharge  for  the  year  was  reached  on  November 
25,  when  it  was  for  a  short  period  about  139,500,000  gallons.  The 
amount  of  sewage  in  the  District  averaged  135.98  gallons  per  daj 
for  each  person,  taking  the  estimated  population  of  the  district  con- 
tributing sewage.  The  fact  that  a  portion  of  the  sewers  in  the  Dis- 
trict are  combined  sewers,  directly  admitting  in  part  rain  water, 
considerably  increases  the  per  capita  amount. 

Bituminous  coal  only  is  used  at  the  pumping  stations,  and  the 
total  amount  which  was  purchased  for  use  at  the  various  stations 
was  6,628.625  gross  tons.  The  average  price  per  gross  ton  varied 
from  $3.69  to  $4.44. 

The  amount  of  sewage  pumped  has  slightly  increased  over  the 
amount  of  the  preceding  year,  but  the  amount  was,  with  the  increased 
population,  below  the  normal  on  account  of  the  favorable  seasons. 

The  cost  of  maintenance  of  the  North  Metropolitan  System  during 
the  past  year  was  $141,387.71.  This  is  slightly  less  than  the  cost 
of  maintenance  during  the  preceding  year.  There  was  charged  to 
the  maintenance  account  in  addition  to  this  sum,  $4,675,  which  was 
paid  out  under  the  special  appropriation  for  the  renewal  of  the  East 
Boston  pumping  station  which  was  partially  burned  in  the  Chelsea 
fire. 


No.  57.]  AND  SEWERAGE  BOARD.  63 

(a)  Shirley  Out  Siphon. 

Largely  on  account  of  the  dredging  in  the  harbor  in  the  vicinity 
of  Shirley  Gut,  a  considerable  portion  of  the  siphon  through  which 
the  sewage  is  conveyed  under  the  bed  of  the  harbor  from  Point 
Shirley  to  Deer  Island  was  uncovered.  During  the  year  there  has 
been  heavy  riprap  placed  along  the  line  of  the  siphon  in  order  to 
defend  it  against  further  moving  of  the  material  and  possible  injury 
to  the  pipe. 

(6)  Siphon  under  Alewife  Brook. 

The  work  of  the  Metropolitan  Park  Commission  in  moving  the 
channel  of  Alewife  Brook  near  the  Alewife  Brook  pumping  station 
has  caused  considerable  changes  to  be  made,  and  the  channel  has 
been  carried  to  a  greater  distance  from  the  station.  It  has  also  been 
found  necessary,  in  order  to  conform  to  the  deepening  of  the  channel 
of  the  brook,  to  introduce  a  siphon  into  the  branch  of  the  metropolitan 
sewer  leading  across  the  brook  to  Arlington.  Two  siphon  pipes  have 
been  carried  in  the  bed  of  the  channel  in  substitution  of  the  main 
pipe  for  a  length  of  54  feet.  The  local  Arlington  sewer  was  also 
affected  and  various  changes  were  required.  All  the  changes  now 
in  progress  are  made  by  the  Board,  but  it  is  understood  that  the  ex- 
pense is  to  be  paid  by  the  Metropolitan  Park  Commission. 

(c)  Changes  caused  by  the  Cambridge  Subway. 

The  plans  for  the  subway  being  built  by  the  Boston  Elevated  Eail- 
way  Company  through  Main  Street  in  the  city  of  Cambridge  inter- 
fere with  the  Metropolitan  Sewer  where  it  crosses  the  line  of  the 
subway  at  Portland  Street,  the  bottom  of  the  sewer  being  6  feet  above 
the  bottom  of  the  subway.  It  is  therefore  necessary  to  carry  the 
sewage  under  the  subway  by  means  of  two  siphon  pipes.  The  work 
involves  many  complications  and  is  performed  by  the  Railway  Com- 
pany. The  introduction  of  siphons  in  the  line  of  sewers  will  not 
only  involve  a  large  additional  cost  in  the  maintenance  of  the  sewer, 
but  results  in  a  substantial  reduction  in  its  carrying  capacity.  The 
construction  of  the  subway  involves  still  further  interference  with 
the  sewer,  and  the  Board  has  notified  the  Company  of  a  claim  for 
damages  by  reason  of  the  largely  increased  expense  resulting  to  the 
Sewerage  District. 
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(d)  Winchester  and  Wobum  Sewers. 

The  condition  of  the  branch  of  the  North  Metropolitan  Sewer 
which  receives  the  sewage  of  the  city  of  Wobum  and  the  town  of 
Winchester  has  been  such  as  to  cause  considerable  trouble  and  com- 
plaint. The  increasing  population  and  at  the  same  time  the  apparent 
reduction  of  the  capacity  of  the  sewer  have  rendered  it  at  certain 
periods  of  heavy  rain  incapable  of  disposing  of  the  sewage,  and  conse- 
quently there  were  short  periods  during  a  few  days  in  the  early  spring 
when  slight  overflows  occurred. 

Careful  investigations  have  been  made  during  the  past  year  of  the 
capacity  of  this  system,  and  it  is  believed  that  the  troubles  which  have 
arisen  have  largely  been  caused  by  the  improper  discharge  of  tan 
bark,  hair  and  other  objectionable  substances  from  the  tanneries  into 
the  sewer.  When  permission  was  given  to  connect  the  tanneries  with 
the  Metropolitan  Sewer  it  was  on  the  distinct  condition  that  all  such 
matter  should  be  excluded.  These  substances  being  admitted  clog  the 
sewer  and  consequently  obstruct  the  flow  of  sewage,  and  in  fact  dimin- 
ish the  capacity  of  the  sewer.  The  attention  of  the  authorities  of  the 
two  municipalities  has  been  called  to  the  condition,  and  demands 
have  been  made  that  proper  works  should  be  introduced,  through 
settling  tanks  or  otherwise,  by  which  the  objectionable  matter  shall 
be  disposed  of,  and  that  only  proper  matter  shall  be  allowed  to  enter 
the  Metropolitan  Sewer. 

The  officials  of  the  town  of  Winchester  have  caused  measures  to 
be  taken  which  will  apparently  remove  the  difficulty,  but  so  far  the 
authorities  of  the  city  of  Wobum  have  not  complied  with  the  re- 
quirements of  the  Board.  It  is  the  opinion  of  the  expert  advisers  of 
the  Board  that  if  only  proper  matter  is  allowed  to  enter  the  sewer, 
the  present  system  will  be  sufficient  for  a  long  period  to  come  prop- 
erly to  dispose  of  the  sewage  of  this  district. 

(5)  South  Metropolitan  System  —  Maintenance. 

There  are  operated  in  the  South  Metropolitan  System  main  sewers 
of  a  length  of  43.42  miles,  an  increase  of  0.64  of  a  mile  during  the 

year.     The  connections  from  local  sewers  have  been  increased  dur- 

t/ 

ing  the  year  by  18  public  connections  and  1  special  connection,  in  all, 
31.15  miles  in  length.     The  local  sewers  connected  with  the  South 
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Metropolitan  System  are  now  524.01  miles  in  length,  and  the  num- 
ber of  these  connections  has  increased  from  117  to  136. 

The  Back  Bay,  Roxbury,  West  Roxbury,  Brighton  and  Dorchester 
districts  of  Boston  and  the  towns  of  Brookline  and  Milton  still  main- 
tain both  separate  and  combined  sewers,  but  all  the  other  districts 
contributory  to  this  system  maintain  separate  sewers. 

There  are  two  pumping  stations  operated  in  the  South  Metropolitan 
System.  The  Ward  Street  pumping  station  elevates  into  the  High- 
level  Sewer  the  sewage  from  the  original  Charles  River  valley  sewer 
and  also  that  which  is  contributed  from  a  portion  of  the  city  of  Bos- 
ton. The  sewage  from  the  city  of  Quincy  is  also  pumped  into  the 
High-level  Sewer  from  the  Quincy  pumping  station.  Although  the 
sewage  is  carried  by  gravity  to  the  outfall  pipes  in  the  harbor,  a 
screen-house  is  maintained  at  Nut  Island  for  the  purpose  of  removing 
the  more  objectionable  matter  contained  in  the  sewage  before  it  is 
finally  discharged  from  the  outfall. 

There  has  been  pumped  at  the  Ward  Street  station  an  average  of 
22,700,000  gallons  of  sewage  per  day,  with  an  average  lift  of  40.57 
feet,  at  a  cost  of  $0,077  per  million  gallons  per  foot  lifted;  and  at 
the  Quincy  station  4,163,000  gallons,  21.17  feet  lift,  at  an  average 
cost  of  $0,208  per  million  gallons  per  foot  lifted.  From  all  the 
stations  the  average  cost  per  million  gallons  per  foot  lifted  has  been 
$0,089. 

An  average  of  40,400,000  gallons  of  sewage  has  been  discharged 
daily  from  the  outfalls  into  the  outer  harbor.  The  maximum  rate 
of  discharge  per  day,  which  was  135,500,000  gallons,  was  reached  on 
February  20. 

The  average  discharge  of  sewage  in  the  South  Metropolitan  Sys- 
tem was  at  the  rate  of  173.37  gallons  per  day  per  person  of  the 
estimated  number  contributing  sewage  in  the  District.  This  larger 
per  capita  discharge  is  in  part  because,  on  account  of  its  greater  size, 
more  storm  water  is  admitted  into  the  High-level  Sewer  at  periods 
of  heavy  rainfall. 

The  total  amount  of  coal,  all  of  which  is  bituminous,  which  was 
purchased  for  use  at  the  stations,  was  2,373.303  gross  tons.  The 
contract  price  per  gross  ton  varied  from  $3.97  to  $4.33. 

There  has  been  considerable  increase  in  the  number  of  gallons 
of  sewage  discharged  into  the  harbor,  largely  owing  to  the  additional 
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population  contributing  sewage  to  the  system.  Some  decrease  in 
the  cost  of  sewage  disposal  is  due  largely  to  a  decrease  in  the  cost 
of  coal. 

All  the  sewage  of  the  South  Metropolitan  System  is  now  disposed 
of  through  the  outfall  pipes  off  Nut  Island,  with  the  exception  of  that 
from  a  small  area  in  the  districts  of  Dorchester  and  Milton,  which  is 
so  low  that  its  sewage  cannot  be  carried  into  the  High-level  Sewer  ex- 
cept by  pumping.  The  sewage  of  this  area  consequently  is  disposed 
of  by  the  city  of  Boston  through  its  Main  Drainage  Works,  and  for 
this  service  a  rental  is  paid  to  the  city. 

The  expenditures  for  maintenance  of  the  South  Metropolitan  Sys- 
tem for  the  past  year  were  $97,279.56,  which  is  also  a  very  slight 
decrease  from  the  total  amount  expended  during  the  preceding  year. 

(a)  High-level  Sewer  Extension. 

The  High-level  Sewer  extension  was  put  into  operation  in  the  early 
part  of  the  year  and  has  since  been  in  regular  service.  The  exten- 
sion of  this  sewer  to  the  higher  parts  of  the  town  of  Brookline  has 
caused  many  connections  to  be  made  for  the  1,850  acres  of  territory 
in  that  town  which  have  become  contributory  to  the  sewer. 

(6)  Outfalls  of  High-level  Sewer, 

A  careful  examination  has  been  made  of  the  two  60-inch  outfall 
pipes  through  which  the  sewage  of  the  South  Metropolitan  System  is 
emptied  into  the  harbor.  They  were  entered  by  a  diver  for  a  con- 
siderable distance,  and  the  pipes  were  found  clean  and  the  outfalls 
were  shown  in  every  respect  to  be  in  a  satisfactory  condition,  althoiigt 
they  have  now  been  in  use  for  a  period  of  five  years. 


VIII.    SEWERAGE  WORKS  —  FINANCIAL  STATEMENT. 

The  financial  abstract  of  the  receipts,  expenditures,  disburse 
ments,  assets  and  liabilities  of  the  Metropolitan  Water  and  Sewe^ 
age  Board  for  the  fiscal  year  of  the  Commonwealth  ending  with  the 
thirtieth  day  of  Xovember,  1909,  was,  as  stated  in  connection  with 
the  Water  Works,  presented  to  the  General  Court  in  January,  in 
accordance  with  the  requirements  of  chapter  235  of  the  Acts  of  the 
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year  1906,  and  a  copy  of  this  financial  abstract  is  in  part  printed 
as  Appendix  No.  7. 

The  following  statement  of  its  financial  doings,  in  relation  to 
the  Metropolitan  Sewerage  Works,  for  the  calendar  year  1909,  is 
herewith  presented,  in  accordance  with  the  provisions  of  the  Act  of 
1906,  as  a  part  of  the  annual  report  of  the  Board. 

The  Metropolitan  Sewerage  Loans  authorized  for  the  construction 
of  the  Sewerage  Works  of  the  North  Metropolitan  System  have 
amounted  to  $6,673,866.73,  to  which  are  added  receipts  from  vari- 
ous sources  amounting  to  $46,307.18.  The  amount  of  expenditures 
approved  by  the  Board  for  payment  for  the  year  1909  was  $140,- 
965.49,  and  the  total  amount  of  expenditures  approved  to  January 
1,  1910,  was  $6,312,130.61.  The  balance  remaining  on  January  1, 
1910,  was  $308,042.30. 

The  loans  authorized  for  the  construction  of  the  various  parts  of 
the  South  Metropolitan  System  have  amounted  to  $8,867,046.27. 
The  receipts  applicable  to  the  loan  fund  have  been  $11,406.82.  The 
amount  of  expenditures  approved  for  payment  in  the  year  1909  was 
$43,428.60.  The  total  amount  of  expenditures  approved  for  payment 
from  the  beginning  of  the  works  has  been  $8,785,297.80.  The  bal- 
ance remaining  for  the  South  Metropolitan  System  on  January  1, 
1910,  was  $93,155.29. 

The  bonds  issued  on  account  of  the  loans  have  been  for  varying 
periods,  not  exceeding  forty  years,  and  bear  interest  at  the  rate  of 
3  per  cent,  and  3%  per  cent.  The  premiums  received  on  account  of 
the  sale  of  bonds  for  the  North  Metropolitan  System  have  amounted 
to  $179,106.65,  and  those  received  on  account  of  the  South  Metro- 
politan System  have  amounted  to  $410,132.03. 

The  increase  in  the  debt  during  the  calendar  year,  as  represented 
by  the  Metropolitan  Sewerage  Loans,  was  $300,000.  The  increase 
of  the  sinking  fund  for  the  payment  of  the  debt  at  maturity  was, 
during  the  same  period,  $180,742.30.  There  has  consequently  been 
an  increase  in  the  net  debt  during  the  calendar  year  amounting  to 
$119,257.70. 

The  amount  expended  for  maintenance  of  the  North  Metropolitan 
System  in  the  year  1909  was  $146,062.71,  and  for  the  South  Metro- 
politan System  $97,279.56,  a  total  for  both  systems  of  $243,342.27. 

The  assessments  made  to  meet  interest,  sinking  fund  requirements 
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and  maintenance  and  operation  of  the  North  Metropolitan  System 
amounted  in  the  year  1909  to  $401,660.84,  and  the  assessments  for 
the  South  Metropolitan  System  amounted  to  $457,371.71. 

The  following  is  a  detailed  financial  statement  regarding  the  Met- 
ropolitan Sewerage  Works :  — 

(1)  Metbopolitan  Sewerage  Loans,  Receipts  and  Payments. 

The  loans  authorized  for  the  construction  of  the  Metropolitan 
Sewerage  Works,  the  receipts  which  are  added  to  the  proceeds  of 
these  loans,  and  the  expenditures  for  construction,  have  been  as  fol- 
lows :  — 

(a)  North  Metropolitan  System. 

Loans  authorized  under  the  various  acts,  including  those  for 
the  Revere,   Belmont   and   Maiden   extensions   and   North 

System  enlargement  and  extension, $6,573^65  73 

Receipts  from  sales  of  real  estate  and  from  miscellaneous 
sources,  which  are  placed  to  the  credit  of  the  North  Metro- 
politan System:  — 
For  the  year  ending  December  31, 1909,  .        $10,423  97 
For  the  period  prior  to  January  1,  1909,  .  35,883  21 

46,307 18 


$6,620,172  91 


Amount  approved  for  payment  by  the  Board*  out  of  the 
Metropolitan  Sewerage  Loan  Fund,  North  System :  — 
For  the  year  ending  December  31,  1909,  .      $140,965  49 
For  the  period  prior  to  January  1,  1909,  .     6,171,165  12 


6,312,130  61 


Balance,    North    Metropolitan    System,    January    1, 
1910, $308,042  30 

^  The  word  "Board"  refers  to  the  Metropolitan  Sewerage  Commission  and  the  Metropolitan  Water 
and  Sewerage  Board. 
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(6)  South  Metropolitan  System. 

Loans  authorized  under  the  various  acts,  applied  to  the  con- 
struction of  the  Charles  River  valley  sewer,  Neponset  valley 
sewer,  High-level  sewer  and  extension,  ....  $8,867^046  27 
Receipts  for  pumping,  sales  of  real  estate  and  from  miscel- 
laneous sources,  which  are  placed  to  the  credit  of  the  South 
Metropolitan  System:  — 
For  the  year  ending  December  31,  1909,  ....  - 

For  the  period  prior  to  January  1,  1909,  ....  11,406  82 


$8,878,453  09 


Amount  approved  by  the  Board  ^  for  payment  out  of  the 
Metropolitan  Sewerage  Loan  Fund,  South  System :  — 
On  account  of  the  Charles  River  valley 

sewer, $800,046  27 

On  account  of  the  Neponset  valley  sewer,  .        911,531  46 
On  account  of  the  High-level  sewer  and 
extension :  — 
For  the  year  ending  De- 
cember 31,  1909,         .        $43,428  60 
For  the  period  prior  to 

January  1,  1909,        .     7,030,291  47 

7,073,720  07 


8,785,297  80 


Balance,  South  Metropolitan  System,  January  1, 1910,      .         $93,155  29 

(2)  IsstTES  OF  Metbopolitan  Sewerage  Loan  Bonds. 

The  Treasurer  of  the  Commonwealth,  under  the  authority  of  the 
successive  statutes,  has  from  time  to  time  issued  bonds  designated 
"  Metropolitan  Sewerage  Loan,"  as  follows :  — 

>  The  word  "Board"  refers  to  the  Metropolitan  Sewerace  Commiaeion  and  the  Metropolitan  Water 
and  Sewerace  Board. 
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Metropolitan  Sewer  Loans,  North  System. 

Bonds  issued. 


Date  or  Salb. 

Amount 

of  Bondfl 

•old. 

Rate  of 
Intereat 

(Per 
Cent.). 

Price 
received. 

Date  due. 

Premium. 

Apr.  2, 

1800 

1500,000 

3 

102.40 

Jan.  1 

.  loao 

818.000  00 

Apr.  2. 

1800, 

500.000 

3 

103.02 

Jan.  1 

,  1830 

15.100  00 

Apr.  2, 

1800, 

500,000 

3 

103.62 

Jan.  1 

,  1030 

18.100  00 

Apr.  2, 

1800. 

500,000 

3 

102.327 

Jan.  1, 

,  1030 

11,635  00 

Apr., 

1800. 

200.000 

3 

103. 

Jan.  1, 

,  1030 

6,000  00 

Feb.. 

1801. 

60,000 

3 

104. 

Jan.  1, 

1030 

' 

Mar., 

1801, 

300,000 

8 

104. 

Jan.  1, 

1030 

85.130  »> 

Mar., 

1801, 

18,000 

3 

104. 

Jan.  1, 

1080 

Jan., 

1802. 

35.000 

3 

100. 

Jan.  1, 

1830 

- 

Feb., 

1802. 

20.000 

3 

100. 

Jan.  1, 

1030 

- 

Mar., 

1802, 

50.000 

3 

101. 

Jan.  1, 

1030 

800  00 

June, 

1802, 

436.000 

3 

101.50 

Jan.  1, 

1030 

■ 

Jnly. 

1802, 

150.000 

8 

101.50 

Jan.  1, 

1030 

11.060  00^ 

Aug., 

1802, 

150.000 

3 

101.50 

Jan.  1, 

1030 

Nov., 

1802, 

3.000 

3 

100.50 

Jan.  1, 

1080 

15  00 

Nov., 

1802, 

200.000 

3 

100. 

Jan.  1, 

1030 

- 

Jan., 

1808, 

35.000 

8 

100.50 

Jan.  1, 

1030 

175  00 

Jan., 

1803, 

25.000 

8 

100.60 

Jan.  1, 

1830 

125  00 

Feb.. 

1803, 

20,000 

3 

101. 

Jan.  1, 

1030 

200  06 

Feb.. 

1803, 

5.000 

8 

100.50 

Jan.  1, 

1030 

26  00 

Feb.. 

1803, 

400.000 

3 

100.25 

Jan.  1. 

1080 

1.000  00 

Mar., 

1803. 

04.000 

3 

100.25 

Jan.  1. 

1030 

235  06 

Mayl, 

1804. 

464,000 

3 

100. 

Jan.  1, 

1030 

- 

Oct..     ] 

1804, 

4,000 

3 

100. 

Jan.  1, 

1030 

- 

Oct., 

1804, 

1.000 

3 

100. 

Jan.  1. 

1080 

- 

Nov.,    ] 

1804. 

15,000 

3 

100. 

Jan.  1, 

1030 

- 

Nov.,    ] 

1804, 

10.000 

3 

100. 

Jan.  1, 

1030 

- 

j3ec.. 

1804, 

6.000 

3 

100. 

Jan.  1, 

1030 

- 

Apr.,     ] 

1805, 

800.000 

8 

100. 

Jan.  1, 

1880 

- 

Dee.,     ] 

1800, 

80,000 

3 

100. 

Jan.  1, 

1080 

- 

June,    ] 

1807, 

70,000 

8H 

106.248 

Jan.  1, 

1880 

5,084  80' 

June, 

1807, 

10.000 

8H 

106.243 

Jan.  1, 

1080 

Apr.,     : 

1806, 

5,000 

3 

100. 

Jan.  1, 

1030 

June,     1 

1808. 

156.000 

3H 

100. 

Jan.  1, 

1080 

22343  75' 

June,    1 

1808, 

60.000 

m 

100. 

Jan.  1. 

1080 

Apr.,     1 

000, 

265.000 

3 

108.048 

Jan.  1, 

1080 

10.462  20 

May,     1 

003, 

200.000 

m 

104.0707 

Jan.  1, 

1080 

0.050  40 

May,     1 

003, 

50.000 

m 

106.2424 

Jan.  1, 

1048 

8.12120 

July,     1 

003, 

250,000 

8H 

104.410 

July  1, 

1043 

11.047  60 

June,     1 

006, 

55.000 

8H 

103.00 

July  1, 

1043 

1.600  50 

Mar.      1 

000, 

300.000 

1 

3H 

101.106 

Jan.  1, 

1040 

3.588  00 

16.450.000 

8170,106  65 

Readjustment  of  Treasurer. 
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Metropolitan  Sewer  Loans,  South  System. 

Bonds  issued. 


Dats  of  Sale. 


Amount 

of  Bonds 

sold. 


Rate  of 
Interest 

(Per 
Cent.)* 


Price 
received. 


Date  due. 


Premium. 


Apr., 
Apr., 
May. 
Aug., 
Feb., 
Dee.. 

June, 

June, 

June, 

June, 

Sept., 

Sept., 

Apr., 

Sept., 

Sept., 

Sept.. 

Sept., 

Dec., 

Feb.. 

Apr., 

Apr., 

Apr., 

Apr.. 

Apr., 

May. 

May, 

July. 

June, 

June, 

Apr., 

Apr.,. 


890. 


890, 


880, 


890. 


896. 


907. 
896. 
899, 


900. 
900. 


901, 


901. 


902, 


902, 


902, 


902, 


903, 
903. 


903, 
903, 


903, 


903. 
903. 
904. 
906, 
906, 
907. 


908. 


SIOO.OOO 
400,000 
800.000 
300.000 

50,000 
135,000 

15.000 
300,000 

35.000 

25.000 
1.000,000 

lO.COO 
912 

40,000 
2.000,000 

14.000 
500,000 
150.000 
200.000 
100,000 
100,000 
175,000 
203.000 

25.000 
133.000 
996,000 
4,000 
392,000 
154.000 

21,000 
300.000 
700,000 


18.877.912 


3 
3 
3 
3 
3 
3 

m 

3 

3 

3 

3 

3 

8^ 

3 

8H 
3H 
3H 
ZH 

8H 
3M 

3H 

m 

3H 
3H 

zyi 

3^ 


103. 

103. 

104. 

100.685 

100. 

100. 

100. 

106.98 

100. 

100.64 

100.64 

100.79 

100. 

100.915 

106.71 

100. 

107.243 

107.2305 

107.79 

106.25 

106.75 

106.76 

106.76 

106.494 

105.9364 

106.2424 

105.5453 

104.929 

103.00 

103.09 > 

101.85 

101.40 


Jan. 
Jan. 
Jan. 
Mar. 

Mar. 

Mar. 

Mar. 

Mar. 

Mar. 

Mar. 

July 

July 

July 

Mar. 

July 

July 

July 

July 

July 

July 

July 

July 

July 

July 

July 

Jan. 

Mar. 

July 

Jan. 

Jan. 

Jan. 

Jan. 


1930 
1930 
1930 
1935 
1935 
1935 
1935 
1935 
1935 
1086 
1939 
1939 
1939 
1936 
1040 
1939 
1940 
1940 
1040 
1040 
1940 
1040 
1940 
1940 
1940 
1943 
1935 
1944 
1946 
1946 
1947 
1946 


13.000  00 

12.000  00 

12,000  00 

1,755  00 


20.040  00 

4,088  001 

160  00 

6.400  00 

70  00 

366  00 
134.200  00 

36.215  00 

10.859  25 

15.580  00 

8.230  501 

6.750  00 

11.812  50 

13.702  50 

1,623  50 

7,895  42 

62,174  31 

221  81 

19.321  68 

4,758  60 

648  90 

6.550  00 

9.800  00 


1410,132  03 


*  Readjustment  of  Treasurer. 


>  Not  issued  or  delivered  until  1907. 


(3)  Metropolitan  Sewerage  Loans  Sinking  Fund. 

Under  the  authority  of  chapter  122  of  the  Acts  of  the  year  1899, 
the  Treasurer  and  Receiver-General  of  the  Commonwealth  was  re- 
quired to  consolidate  the  sinking  funds  of  all  the  Metropolitan  Sewer- 
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age  Loans  into  one  fund^  to  be  known  as  the  Metropolitan  Sewerage 
Loans  Sinking  Fund. 

The  Board  received,  during  the  year,  from  rentals  and  from  other 
sources,  to  be  applied  to  the  sinking  fund,  $169.38, 

The  sinking  fund  established  has  amounted  at  the  end  of  each 
year  to  sums  as  follows :  — 


December  31,  1899, 
December  31,  1900, 
December  31,  1901, 
December  31,  1902, 
December  31,  1903, 
December  31,  1904, 


$361,416  59 
454,520  57 
545,668  26 
636,084  04 
754,690  41 
878,557  12 


December  31,  1905, 
December  31,  1906, 
December  31,  1907, 
December  31,  1908, 
December  31,  1909, 


$1,008,724  95 
1^46,998  68 
1,306,850  30 
1,492,418  98 
1,673,784  40 


(4)  Annual  Appeopriations,  Receipts  and  Expenditures. 

The  annual  appropriations  for  the  maintenance  of  the  Metropoli- 
tan Sewerage  Works,  the  receipts  of  the  Board  which  are  added  to 
the  appropriations  for  maintenance,  and  the  expenditures  for  main- 
tenance for  the  year  ending  December  31,  1909,  have  been  as  fol- 
lows :  — 

North  Metropolitan  System, 

Appropriation  under  chapter  104  of  the  Acts  of  1909,  .        .  $146,900  00 
Balance  of  appropriation  under  chapter  582  of  the  Acts  of 

1908, 17,284  43* 

Receipts  from  pumping  and  from  other  sources,     .        .        .  1,525  72 


Amount  approved  by  the  Board  for  payment,  . 


$165,710  15 
146,062  71 


Balance  January  1,  1910, $19,647  44 


South  Metropolitan  System. 

Appropriation  under  chapter  105  of  the  Acts  of  1909, 
Heceipts  from  pumping  and  from  other  sources,     . 


Amount  approved  by  the  Board  for  payment,  . 


$ia5,700  00 
222  99 

$105,922  99 
97^9  56 


Balance  January  1,  1910, $8,643  43 


1  Of  thia  balance,  $12,609.43  is  the  remaining  portion  of  the  special  appropriatbn  of  $40,000  made  by 
chapter  582  of  the  Aots  of  1908  for  the  restoration  and  equipment  of  the  East  Boston  pumping  station,  on 
account  of  the  Chelsea  fire  of  April  12,  1908. 
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(5)  Aknual  Assessments. 

Assessments  for  the  year,  amounting  to  $401,660.84,  for  the  North 
Metropolitan  System  and  to  $457,371.71  for  the  South  Metropolitan 
System,  were  required  for  the  payment  of  interest  and  sinking  fund 
requirements  and  the  cost  of  maintenance  and  operation  of  works. 
The  requirements  for  the  North  Metropolitan  System  were:  for 
interest,  $199,626.75;  for  the  sinking  fund,  $57,121.81;  and  for 
maintenance,  $144,912.28.  For  the  South  Metropolitan  System  the 
requirements  were:  for  interest,  $301,688.47;  for  the  sinking  fund, 
$57,091.01 ;  and  for  maintenance,  $98,592.23.  The  assessments  for 
the  North  Metropolitan  System  were  made  upon  the  cities  and  towns 
in  the  District  in  accordance  with  chapter  369  of  the  Acts  of  the  year 
1906,  and  the  assessments  for  the  South  Metropolitan  System  were 
made  in  accordance  with  ratios  fixed  by  the  Apportionment  Commis- 
sioners appointed  under  the  provisions  of  chapter  424  of  the  Acts  of 
the  year  1899.    The  respective  assessments  were  as  follows:  — 


North  Metropolitan  Sewerage  System, 


Arlington,      . 

$9,169  53 

Revere, 

.      $11,252  34 

Belmont, 

4,927  67 

Somerville,    . 

56,184  31 

Boston, 

69,561  33 

Stoneham, 

4,766  06 

Cambridge,    . 

92,920  56 

Wakefield,     . 

8,125  52 

Chelsea, 

26,387  53 

Winchester,  . 

9,453  68 

Everett, 

22,211  69 

Winthrop,     . 

7,704  96 

Lexington, 

3,378  52 

Wobum, 

10,556  11 

'M'a.IiIpti 

32,524  60 
18,968  48 

Medford, 

Total,     . 

.    $401,660  84 

Melrose, 

>        « 

13,567  95 

South  Metropolitan  Sewerage  System. 

Boston,          .        .        .    $189,305  15 

Quincy, 

.      $27,329  62 

Brookline, 

85,583  96 

Waltham, 

26,741  33 

Dedham, 

11,208  87 

Watertown,   . 

13,537  62 

Hyde  Park, 

Milton, 

14,539  42 
21,888  20 

Total,     . 

.'    $457,371  71 

Newton, 

67,237  54 

• 

(6)    EXPENDITUBES  FOB  THE  DiFPEBENT  WOBKS. 

The  following  is  a  summary  of  the  expenditures  made  in  the  va- 
rious operations  for  the  different  works :  — 
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CoNBTRUcnoN  AND  AcQuisrnoN  or 

WORSB. 


Fot  the  Year  endinc 
Deoember  81,  1900. 


From  Becinning  of  Work 
to  Deoember  31. 1900. 


Norik  MetropoKtan  Sfttem, 
OrisiiiAl  system,  main  line  and  branches,     . 

Lexington  branch, 

Everett  branch 

Wakefield  branch, 

Stoneham  branch, 

Revere  eztensbn. 

Chelsea  and  Everett  outlets,  .... 

Wakefield  branch  eztenswn 

Belmont  eactenuon. 

Halden  extension:  — 

Administration 

Section  64 

Land  takinss.  purchase  and  recording. 

Bulkhead.  Chelaea  Creek 

Stable  and  lockw,  East  Boston 

North  Sjrstem,  enlargement:  — 

Administration, 

Deer  Island  pumping  station,  extensions  and 

additions, 

Esst  Boston  pumping  station,  extensions  and 

additions, 

Real  estate:  — 
Legal,  conveyancing  and  expwt,     . 


Total  for  North  Metropolitan  System. 

SotUk  Metropolitan  Sgaiem. 
Chaiies  River  valley  sewer,  main  line, 
Neponset  River  valley  sewer:  — 

Main  line, 

Brookline  branch,        .... 


High-level  Sewer:  — 

Administration, 

Apportionment  commission. 

Land  takings,  purchase  and  recording, 

Quincy  force  main 

Quincy  pumping  station,    .... 

Section  43,  Quincy, 

Sect»n  44,  Quincy, 

Section  46,  Quincy, 

Section  46,  Quincy, 

Section  47,  Quincy 

Section  48,  Quincy, 

Sections  48  and  49,  embankments,  Quincy, 

Section  49,  Quincy, 

Section  50,  Quincy 

Section  51,  Quincy, 

Section  52,  Quincy 


AmourUt  carried  fortpard, 


912,743  58 


$12,743  58 
10  00 


96,136  86 

97,937  39 

25,129  66 

800 


128,211  91 


$140,966  49 


$2  64 


$2  64 


86,383,957  67 
68,685  U 
64,877  12 
36.698  » 
1U74  10 
2U.7S2  79 
7U16  41 
190,061  97 
67463  01 


$3,610  411 

68,792  27 

4.689  90 


67.ono 

3.33100 
81  U 


$6.798  62 

120,399  73 

26,443  02 

800 


162.64127 


$6.3U.130  fl 


S800.0I6  27 


$866.696  06 

44.036  80 


011.631  4S 


$61,621  43 

2.000  00 

366.626  00 

18.361  71 

11.706  68 

411,749  22 

299.643  47 

76.139  36 

62,661  26 

109.786  68 

296.319  29 

81,648  64 

109,030  18 

100470  36 

87,203  68 

166,800  66 


$2,297,637  69  $1,711,677  73 
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CONRBUCnON  AMD  ACQUiaiTXON  OF 
WOBKB. 


For  the  Year  ending 
December  81, 1909. 


Ftom  Beginning  of  Work 
to  December  81,  1909. 


AmounU  brought  forvardt 

SotUk  Metropolitan  Sytitm  —  Con. 
High-level  Sewer  —  Con. 
Section  53,  Quincy,     .... 
Section  64,  Quincy,     .... 
Section  5ft,  Milton  and  Quincy, 
Section  66,  Milton,      .... 


Section  57,  Milton 

Section  68.  Milton 

Section  59,  Milton, 

Section  60,  Milton, 

Section  61,  Milton, 

Section  62,  Milton, 

Section  63,  Milton 

Section  64,  Neponaet  River  eroasing. 

Section  66,  Hyde  Park 

Section  66,  Hyde  Park, 

Section  67,  Hyde  Park,  Stony  Brook  croeBing. . 

Section  68,  Hyde  Park  and  Rozbury, 

Sect»n  69,  West  Roxbury. 

Section  70,  West  Roxbury, 

Section  71,  West  Roxbury, 

Section  72,  West  Roxbury, 

Sectk>n  78,  West  Roxbury, 

Section  74,  West  Roxbury  and  Roxbury,  . 

Section  75,  Roxbury 

Section  76,  Roxbury,  cast-iron  force  main. 
Section  77,   Roxbury,  Ward  Street  pumping 

station, 

Section  78,  Roxbury,  connecting  sewer,     . 
Reversion  of  grade,  Huntington  Avenue* 

High-level  Sewer  extension:  — 

Charles  River  valley  studies 

Administration, 

Section  80,  day  work.  West  Roxbury  and  Brook- 
line,  

Section  81,  Brookline, 

Section  82,  Brookline, 

Section  82,  day  work.  Park  street  crossing. 

Section  83,  Brookline 

Section  84,  Brookline  and  Brighton.  . 

Sectk>n  85,  Brighton, 

Section  85,  day  wwk,  Brighton, 

Section  86,  Brighton 

Land  takings,  purchase  and  recording. 


Total  for  South  Metropolitan  System, 


Total  for  construction  for  both  systems. 


S2  64 


12  64 


12.106  00 

12  00 

6,679  28 

224  71 


20348  46 

13,550  42 
500 


43.425  96 


143,428  60 


.      $184,394  09 


12,207,537  59  81,711,577  73 


98.042  42 
101,918  39 
805,816  90 
105  736  94 

68,783  24 

94,069  72 
104,444  62 

60,796  13 
129,598  76 
129,613  28 

127.142  45 
47,554  40 
41,333  37 

253,902  72 
32,298  83 
78,493  62 

102.143  68 
131,375  55 

91,888  22 
127,956  76 
494.290  42 
147,296  69 
137,192  99 

80.342  26 

560,288  31 

35.094  60 

6,503  56 


13,803  71 
14,985  85 

204,973  91 

129,364  35 

136,152  02 

2.030  18 

93318  87 

47,592  89 

226355  70 

66,611  62 

57,180  88 

7,926  06 


5.992,375  01 


1.061,345  06 


18,785,297  80 


$15,097,428  41 
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HAIlfnBNAXCB. 

For  the  Year 

ending 

December  31, 1909. 

Prom  Bennnisf 

ofWoiito 

December  81. 1009. 

North  Metropolitan  System 

South  Metropolitan  System. 

9146.002  71 
97,270  M 

9U75422  10 
1,S09,29SS0 

Total  for  maintenance,  both  systems,  .... 

9243,342  27 

92,885.107  40 

(7)  Detailed  Financial  Statement. 

The  Board  herewith  presents,  in  accordance  with  the  Metropolitan 
Sewerage  Acts,  an  abstract  of  the  expenditures  and  disbursements, 
receipts,  assets  and  liabilities  for  the  year  ending  December  31, 
1909 : — 

(a)  Expenditures  and  Disbursements, 


GXNSRAL  ChaRACTXB  OF  E3CPBNDIT17RK8. 


For  the  Year  ending 
December  31, 1909. 


COKBTKUCTION  OF  WOBKB  AND  ACQUIBITION  BT  PUBCHASB  OB  TaXIKO. 

Nortk  Metropolitan  Syttem. . 
Administration:  — 

CommissionwB, 

Secretary, 

Clerks  and  stenocraphers, 

Traveling 

Stationery,  printing  and  office  supplies, 

Telephone,  lighting,  heating,  water  and  care  of  building,    . 

Rent  and  taxes,  main  office, 

Miscellaneous  expenses,  .......... 


Engineering:  — 

Chief  enpneer, 

Engineering  assistants, 

InspectcMTs, 

Traveling  expenses, 

Stationery,  printing  and  office  supplies 

Engineering  and  drafting  instruments  and  toob. 

Engineering  and  drafting  supplies, 

Telephone,  lighting,  heating,  water  and  care  of  building. 

Rent  and  taxes 

Miscellaneous  expenses 


Amount  carried  forward^ 


92,333  33 

375  00 

1.046  07 

35  00 

343  81 

244  80 

121  28 

30  97 


91,660  07 

10.480  48 

4,778  71 

273  03 

185  n 

1  00 

50  50 

777  06 

363  85 

1,638  77 


95,116  » 


20,221  S 


935AS8M 
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GXNBRAL  CbABACTBR  OF  EZPSNDXTU 


For  the  Year  ending 
December  31, 1909. 


Anumnl  brought  fonoordt 


North  Metropolitan  Syotem  —  Con. 

Advertittnc 

Labor  and  teaming, 

Tools,  machinery  and  appliances 

Brick,  cement,  lumber  and  otbw  field  supplies  and  espensss, 

ContrMta:  — 
Woodbury  A  Leighton  Co.,  contract  74,  extension  of  engine,  boiler,  sorsen- 

house  and  coal-house  at  East  Boston  pumping  station,    .... 
Allis  Chalmers  Co.,  contract  68,  addition  to  pumping  plant  at  Deer  Island 

pumping  station, 

Walter  A.  Wentworth  Co.,  contract  72,  extension  of  engine  and  coal>bouses 

at  Deer  Island  pumping  station 

Sundry  biUs  paid  under  contract  64 

RealesUte:  — 

Settlements, 

Legal,  oonveyanoing  and  expert 


Total  for  North  Metropolitan  System, 


South  MdropoUton  SpoUm, 

High-level  Sewer, 
Administration:  — 
Telephone,  lighting,  heating,  water  and  care  of  building, 
MisceUaneous  expenses, 


Engineers,  inspectors,  rodmen,  laborers  and  others. 

Tools  and  repairs  of  same 

Brick,  cement,  lumber  and  otbw  fidd  supplies. 

Teaming  and  express, 

lAnd  takings,  purchase  and  recording,     . 


SI  64 


High4e9el  Setoer  Bxleneion, 


Administmtion:  — 
CommiasionerB, 


CSerks  and  stenographers, 

Traveling 

Stationery,  printing  and  office  supplies. 

Telephone,  lighting,  heating,  water  and  care  of  building. 

Rent  and  taxes,  main  office, 

Miscellaneous  expensss 


$1,166  67 

875  00 

226  00 

166  16 

85  75 

08  61 

— 

Amounie  carried  fcnoard. 


125,368  24 


$15,401  64 
2,550  83 
7,438  64 


25.400  11 


$8.075  00 

84,615  00 

84,755  56 
12,748  58 


90,180  14 


$18  00 


18  00 


$140,965  49 


$2  64 


$2  64 


$2,106  09 


$2,106  09 


$2  64 
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GbNKRAL  CHABACnBR  OF  EXPXMDITUBEB. 


For  the  Tear  endinc 
December  31. 1909. 


AmoufUa  brought  forward^ 


South  Metropolitan  Sgttem  —  Con. 

High4evd  Sewer  Bxteneion  —  Coa. 
Encineeruic: — 

Chief  encineer, 11.260  00 

Ensineering  aasistante, 1,820  90 

Inspectors, 911  11 

Travelinc  expenses 

Stationery,  printing  and  office  supi^ies, 7  28 

Engineering  and  drafting  instruments  and  tools,  ... 

Engineering  and  drafting  supplies, 

Telepfaone,  lighting,  heating,  water  and  care  of  building,     . 

Rent  and  taxes. 

Miscellaneous  expenses, 


87  52 
267  27 
296  64 

31  85 


Advertising, 

Labor  and  teaming, 81,i67  04 

Tools,  machinery  and  appliances 86  40 

Brick,  cement,  lumber  and  othw  field  supplies  and  expenses,  131  85 


Contracts:  — 

Bruno  ft  Petitti,  Section  81,  in  part, $4,683  82 

Hugh  Nawn  Contracting  Co.,  Section  81.  in  part,  1.605  49 

Hugh  Nawn  Contracting  Co.,  Section  85,  in  part,                        .  1,446  60 

D.  F.  0'Conn<dl  Co..  Section  86,  in  part. 17,166  02 

Glenn  A  Broderick,  near  Section  86. 1,917  43 

Chas.  J.  Jacobs  Co.,  Section  86 8,310  26 


Real  estate:  — 
Settlements,    .... 
Legal,  conveyancing  and  expwt. 


$5  00 


Total  for  South  Metropolitan  System, 


Maintxnancb  and  Opxbation  or  Wobks. 

North  Metropolitan  Spetem. 
Administration:  — 

Commissioners 

Secretary  and  assistants 

Rent 

Heating,  lighting  and  care  of  building.         .... 

Postage. 

Printing,  stationny  and  office  supplies 


Amount  carried  fonoardt 


$2.106  09 


4.610  97 


1.674  29 


35.029  61 


6  00 


$2.333  33 

2.264  00 

234  97 

133  29 

30  00 
480  78 


$5.486  37 


$2  61 


43.4SS96 


$43.428  00 
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Gensral  Chabactsb  or  Expsnditubss. 


For  the  Year  ending 
December  31,  1909. 


Amount  brought  forward. 


Nor^  M0troTpolxtan  Syatem  —  Con. 
Administration  —  Con. 
Telephones,    ........ 

Traveling  expenses, 

Miscellaneous  expenses 


General  supervision:  — 
Chief  engineer  and  asustants. 

Rent, 

Heating,  lighting  and  care  of  building, 

Postage, 

Printing,  stationer  and  office  supplies. 

Telephones, 

Traveling  expenses,        .        .        .        . 
Miscellaneous  expenses,    ^     .        .        . 


Deer  Island  pumping  station:  — 

Labor, 

Fuel 

Oil  and  waste,        .... 

Water 

Packing, 

Repairs  and  renewals. 

Telephones, 

General  supplies,    .... 

Miscellaneous  supplies  and  expenses, 
East  Boston  pumping  station:  — 

Labor 

Fuel 

Oil  and  waste 

Water 

Packing, 

Repairs  and  renewals,    . 

Telephones 

General  supplies 

Miscellaneous  supines  and  expenses, 
Charlestown  pumping  station:  — 

Labor 

Fuel 

Oil  and  waste • 

Water 

Packing 

Repairs  and  renewals,    . 

Telephones, 

General  supplies,    .... 

Miscellaneous  supplies  and  expenses, 

AmountM  carried  forwardt    . 


15.485  37 


20  50 

8  08 

24  38 


15,676  98 
704  93 
398  93 

161  88 

185  76 

258  20 

80  31 


114.625  26 

11,264  78 

397  81 

1.351  67 

167  93 

750  83 

217  86 

476  39 

49  07 

18,278  77 

10.874  66 

392  98 

1,703  33 

47  88 

748  29 

133  55 

677  26 

266  09 

14.303  92 

3.869  56 

273  80 

405  60 

16  05 

1.110  55 

94  50 

412  87 

41  30 


15.544  33 


7.466  99 


182,942  05      113.011  32 
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Gbnbral  Chabactbb  op  Expbndxtubbs. 


For  the  Tear  endins 
DeoeDb«r^l.  1909. 


AnwunU  brouoJU  forward. 


North  MetropoUtttn  Sgsinn — Ck>ii. 
AlewifQ  Brook  pumping  station:  — 

Labor 

FuqI 

Oil  and  waste 

Water 

Packing, 

Repairs  and  renewals, 

Telephones 

General  supplies, 

HisoeUaneous  supplies  and  expenses,    .        .        .        , 


Sewer  lines,  buildings  and  grounds:  — 
Engineering  assistants,  . 

Labor, 

Automobiles,  .  ,     . 
Brick,  cement  and  lime. 
Castings,  ironwork  and  metals,     . 
Freight,  express  and  teaming. 

Fuel  and  lighting 

Jobbing  and  repairing,  . 

Lumber, 

Machinery,  tools  and  appliances,  . 
Paints  and  oils,      .... 
Rubber  and  oiled  goods. 
Sand,  gravel  and  stone, 

Telephones, 

Traveling  expenses, 

General  supplies,    .... 

Miscellaneous  expenses, . 


Horses,  vehicles  and  stable  account 

Renewal  East  Boston  pumping  station,  account  Chelsea  fire,  April  12, 1906:  — 
Supplies  and  expenses 


Total  for  North  Metropolitan  System, 


South  MMTopdUion  SptUm. 
Administration:  — 

Commissioners 

Secretary  and  assistants 

Rent, 

Heating,  lighting  and  care  of  building, 

Postage 

Printing,  stationery  and  office  supplies, 

Telephones 

Traveling  expenses 

Miscellaneous  expenses,         ....'. 


Amount  carried  /onoardt 


982,943  06      113,011  S2 


7.661  00 

1,291  86 

248  27 

27144 

37  32 

344  59 

63  20 

68  16 

1,U9  62 


92,525  00 

22,848  95 

237  28 

451  70 

265  44 

10  00 

94  83 

136  05 

602  21 

211  03 

835  70 

453  82 

40  95 

16  10 

1,006  61 

613  36 

80  60 


14,464  26 


4,675  00 


$1,166  67 

2,348  06 

234  97 

252  51 

30  00 

449  63 

23  84 

13  50 

767 


04.082  SI 


29,S»63 


9,139  25 


9146,063  71 


|4,5S8  87 
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General  Cbabactbb  of  Expbnditurbs. 


Amount  brought  foncardt 


South  MOrovolitan  System  —  Con. 
General  supervision:  — 

Chief  engineer  and  aasistants 

Rent, 

Heating,  lighting  and  care  of  building. 

Postage, 

Printing,  stationery  and  office  supplies, 

Telephones, 

Traveling  expenses, 

Mifloellaneous  expenses, 


Ward  Street  pumping  station:  — 

Labor 

Fuel 

Oil  and  waste 

Water, 

Packing, 

Repairs  and  renewals,    . 

Telephones,    . 

General  supplies,    .... 

Miscellaneous  supplies  and  expenses, 
Quincy  pumping  station:  — 

Labor 

Fuel, 

Oil  and  waste,        .... 

Water 

Packing, 

Repaira  and  renewals,    . 

Telephones, 

General  supplies,    .... 

Misoellaneous  supplies  and  ^penses. 
Nut  Island  screen-house:  — 

Labor 

Fuel,  

Oil  and  waste,        .... 

Water 

Packing, 

Repairs  and  renewals,    . 

Telephones, 

General  supplies,    .... 

Miscellaneous  supplies  and  expenses. 

Sewer  lines,  buildings  and  grounds:  — 
Engineering  assistants,  . 

Labor, 

Automobiles 

Brick,  cement  and  lime, 
Castings,  ironwork  and  metals,     . 


For  the  Year  ending 
December  31. 1900. 


Amounts  carried  /onward. 


94,170  00 
704  93 
774  63 

40  02 

211  53 

35  00 

95  78 


118,692  84 
8.468  54 

259  11 
1.375  20 

188  12 
1,050  21 

113  25 
1.138  19 

752  67 

6,278  66 

1,342  98 

37  60 

205  55 

30  95 

64  87 

47  73 

187  29 

279  93 

7,036  84 

1.600  83 

74  12 

292  16 

20  60 

7  70 

94  86 

386  02 

71  93 


94.200  00 

19,569  46 

166  22 

95  00 

64  87 


94,528  87 


6.031  78 


50,096  84 


124,005  05      S60.655  49 
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Gbnbbal  Character  of  Expenditures. 


For  the  Year  ending 
December  31, 1909. 


AmounU  brought  forward t 


SotUh  Metropolitan  System  —  Con. 
Sewer  lines,  buildinge  and  grounds  —  Con. 
Freight,  express  and  teaming,        .... 

Fuel  and  lighting 

Jobbing  and  repairing 

Lumber, 

Machinery,  tools  and  appliances,  .... 

Paints  and  oils, 

Rubber  and  oiled  goods, 

Sand,  gravel  and  stone, 

Telephones, 

Traveling  expenses, 

General  supplies, 

Miscellaneous  exiwnsea, 


City  of  Boston,  for  pumping  and  interest. 
Horses,  vehicles  and  stable  account. 


Total  for  South  Metropolitan  Sj'stem, 


$24,095  05      $80,655  49 


25 
118  35 

34  40 
196  35 

37  10 

^166  43 

167  28 

36  00 

42  98 
409  71 
241  78 

56  51 


25.603  17 
7,700  00 
3,32190 


197.279  56 


(b)  Receipts. 
The  receipts  from  the  sales  of  property,  from  rents  and  from  other 
sources,  have  been  credited  as  follows :  — 


Account. 

For  the  Year 

ending 

Deoember  31. 1909. 

From  Beginniog 

of  Work  to 
Deoember  31. 1909- 

North  Metropolitan  System.  —  construction,     . 
South  Metropolitan  System,  — construction,      . 
North  Metropolitan  System,  —  maintenance,     . 
South  Metropolitan  System,  —  maintenance,     . 
Metropolitan  Sewerage  Loans  Sinking  Fund,      . 

110.423  97 

1.525  72 
222  99 
169  38 

U6^07  18 

11.406  83 

11.550  64 

1,476  70 

1.361  20 

Totals 

112,342  06 

172.111  54 

(c)  Assets. 

The  following  is  an  abstract  of  the  assets  of  the  Sewerage  Works, 
a  complete  schedule  of  which  is  kept  on  file  in  the  office  of  the 
Board :  — 

Office  furniture,  fixtures  and  supplies;  engineering  and  scientific  instruments 
and  supplies;  horses,  vehicles,  field  machinery,  etc.;  machinery,  tools  and 
other  appliances  and  suppUes;  real  estate  connected  with  works  not  com- 
pleted; completed  works,  including  real  estate  connected  therewith- 
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(d)  Liabilities. 

The  sums  due  on  monthly  pay  rolls  amount  to  $748.62,  and  there 
are  other  current  bills  unpaid  which  have  not  yet  been  received. 

Amounts  on  Monthly  tstimates,  not  due  until  Completion  of  Contracts  or 

until  Claims  are  settled. 


Name. 

Work. 

Amount. 

Hi^-level  Sew«r:  *- 

National  Contracting  Co., 

£.  W.  Evenon  4c  Co 

Hish-Ievel  Sewer  EsEtenaion;  — 

Tinwthy  J.  O'Connell,    .        .        .        . 

Geo.  M.  Bryne  Co 

Hugh  Nawn  Contracting  Co., 

North  Hetiopolitan  Conatruotion:  — 
AUia-Chalmers  Co 

Woodbury  A  Leighton  Co 

Sect.  73,  contract  abandoned,    . 

Sect.  76 

Sect.  82.  in  part, 

Sect.  85,  in  part 

Sect.  85,  in  part 

Addition  to  pumping  plant  at  Deer  Island 
pumping  station 

Extension  of  engine,  boiler,  screen-house 
and  coal  house  at  £a8t  Boston  pumping 
station, 

15.516  17> 
1,000  00 

60  00 

2,508  51 

500^00 

34.615  00 
1,425  00 

945,624  68 

^  Damages  claimed  by  the  Commonwealth  on  account  of  the  abandonment  of  the  contract  exceed 
this  amount. 

Claims  have  been  made  by  the  following  parties,  but  it  is  impos- 
sible to  state  the  amounts  due  for  land  and  other  damages,  as  no 
sums  have  been  agreed  upon,  and  suits  are  now  pending  in  the  courts 
for  the  determination  of  most  of  them :  — 

Anna  L.  Dunican,  Carrie  S.  Urquhart,  N.  Jefferson  TJrquhart, 
Edwin  N.  Urquhart,  Richard  Jones,  James  Doherty,  Michael  Ni- 
land,  William  H.  Gibbons,  Francis  Normile,  George  A.  Gfoddard, 
Boston  &  Albany  Railroad  Company. 


IX.    CONSUMPTION  OF  WATER. 

There  has  been  a  gratifying  decrease  in  the  consumption  of  water 
in  the  Metropolitan  District  during  the  past  year.  The  daily 
average  quantity  of  water  supplied  from  the  Metropolitan  Water 
Works  to  the  District  was  119,386,000  gallons,  as  against  a  daily 
average  consumption  of  127,301,000  gallons  in  the  preceding  year, 
a  decrease  in  the  total  daily  average  consumption  of  7,915,000  gal- 
lons, and  a  decrease  in  the  daily  average  consumption  per  inhabitant 
from  134.7  gallons  to  123.7  gallons.     These  are  the  quantities  as 
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determined  at  the  pumping  stations  and  by  the  flow  through  the 
Weston  Aqueduct,  and  include  also  the  estimated  yield  at  Spot  Pond. 
The  daily  average  quantity  of  water  measured  by  the  Venturi  meters 
as  delivered  to  the  various  municipalities  is,  owing  to  leakages  from 
the  reservoirs  and  pipe  lines,  and  also  to  some  extent  to  the  use  of 
water  at  the  pumping  stations,  somewhat  less  than  the  amount 
above  given,  the  daily  average  quantity  consumed,  according  to  the 
latter  measurement,  being  119,119,100  gallons,  a  daily  average  con- 
sumption per  inhabitant  of  123  gallons.  This  reduction  in  the  con- 
sumption of  water  is  due  in  part  to  the  absence  of  long-continued 
periods  of  cold  weather  during  the  winter,  and  of  hot,  dry  weather 
during  the  summer,  and  also,  to  some  slight  extent,  due  to  the  use  of 
oil  in  place  of  water  for  street  sprinkling ;  but  the  chief  cause  of  the 
reduction  is  undoubtedly  the  increased  use  of  water  meters  and 
greater  vigilance  on  the  part  of  municipal  authorities. 

The  decrease  in  the  total  consumption  occurred  in  every  one  of 
the  municipalities  except  the  city  of  Everett  and  the  towns  of  Wa- 
tertown  and  Lexington,  and  in  every  municipality  except  Watertown 
the  daily  average  per  capita  consumption  was  decreased. 

The  great  per  capita  reduction  which  has  resulted  in  the  munici- 
palities of  Melrose,  Medford,  Swampscott  and  Winthrop,  where  there 
has  been  the  greatest  activity  in  the  installation  of  meters,  shows 
conclusively  the  good  effects  which  have  resulted  from  their  intro- 
duction. In  fact,  those  cities  and  towns  where  meters  have  been 
more  generally  introduced  have  shown  a  notable  comparative  decrease 
in  the  amounts  of  their  annual  assessments,  especially  in  comparison 
with  other  cities  and  towns  where  there  has  been  much  less  metering 
of  services. 

In  the  city  of  Boston,  where  6,584  services  have  been  equipped 
with  meters  during  the  past  year,  the  daily  average  consumption  has 
decreased  by  4,349,400  gallons,  a  reduction  of  the  daily  average 
consumption  per  capita  from  158  gallons  to  149  gallons. 

The  direct  influence  of  the  introduction  of  meters  in  the  four 
municipalities  above  named  is  also  shown  in  the  annexed  diagram, 
upon  which  the  consimiption  of  the  year  1909,  in  comparison  with 
that  of  the  year  1908,  is  indicated. 

That  a  very  large  proportion  of  the  water  supplied  to  the  District 
continues  to  be  wasted  is  evident  when  it  appears  that  the  average 
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rate  of  consumption  in  the  District  between  the  hours  of  1  and  4 
in  the  morning  is  82  gallons  per  inhabitant,  or  just  two-thirds  of 
the  average  rate  of  consumption  for  the  entire  day,  and  that  the 
rate  of  this  night  consumption  in  several  of  the  cities  and  towns  is 
more  than  one-half  of  that  for  the  whole  twenty-four  hours. 

The  greatly  increased  consumption  of  water  in  continuous  periods 
of  very  cold  or  of  very  hot  and  dry  weather  shows  that  large  amounts 
of  water  are  drawn  unnecessarily  or  for  purposes  for  which  munici- 
pal water  supplies  were  never  intended,  and  which  if  generally  prac- 
ticed would  render  the  supplies  absolutely  inadequate  or  of  inmiod- 
erate  cost. 

By  the  Act  of  the  Legislature  of  last  year  the  duty  of  supervising 
and  promoting  the  enforcement  of  the  law  relative  to  the  use  and 
care  of  meters  in  the  Metropolitan  District  was  placed  upon  the 
Board.  The  returns  called  for  by  the  Board  from  the  various  cities 
and  towns  show  that  there  has  been  during  the  past  year  a  general 
compliance  with  the  requirements  of  the  Act,  that  every  city  and 
town  shall  equip  with  meters  all  new  water  services  installed  and 
shall  also  equip  in  each  year  at  least  5  per  cent,  of  all  services  in- 
stalled prior  to  January  1,  1908.  The  city  of  Quincy,  however,  has 
not  complied  with  the  provisions  of  the  law,  either  as  to  the  metering 
of  the  old  services  or  in  the  equipment  of  new  services. 

It  is  made  the  duty  of  the  Board  to  notify  the  Attorney-General 
of  the  violation  or  neglect  to  comply  with  the  provisions  of  the  Act 
of  1907  on  the  part  of  any  city  or  town,  and  the  municipality  is 
made  liable  to  a  forfeiture  or  penalty  for  each  day  after  December 
31,  1908,  during  which  such  violation  or  neglect  continues. 

At  the  end  of  the  year  28.35  per  cent,  of  all  the  water  services 
in  the  District  had  been  metered,  while  at  the  beginning  of  the  year 
the  number  metered  was  21.5  per  cent.  Several  of  the  cities  and 
towns  have  proceeded  far  beyond  the  requirements  of  the  Act.  Ex-  * 
eluding  the  city  of  Boston,  53.5  per  cent,  of  all  the  services  are  me- 
tered, and  in  six  of  the  cities  and  towns,  Maiden,  Melrose,  Watertown, 
Milton,  Belmont  and  Swampscott,  substantially  all  the  services  are 
equipped  with  meters. 
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X.    ELECTROLYSIS. 

Various  experiments  have  been  carried  on  during  the  past  few 
years  for  the  prevention  of  injury  to  the  pipes  by  electrolytic  action, 
occasioned  chiefly  by  the  electric  currents  maintained  by  the  street 
railways  where  their  tracks  approach  the  main  pipe  lines.  Rubber 
insulating  joints  have  in  the  past  two  or  three  years  been  established 
at  certain  points  in  the  lines  which  have  been  especially  affected  by 
the  electric  currents,  and  these  have  appeared  somewhat  to  diminish 
the  injurious  effects.  The  expense  of  introducing  these  joints  has 
been  paid  by  the  railway  company.  It  is  found,  however,  that  after 
a  certain  period  of  time  the  efficiency  of  these  insulating  joints 
usually  decreased,  for  the  reason  that  the  rubber  became  carbonized 
and  lost  its  insulating  properties.  Some  of  these  rubber  insulating 
joints  have  now  been  replaced  with  wooden  joints,  which  are  not  only 
less  expensive  but  seem  to  be  decidedly  more  enduring  and  efficient. 
In  the  laying  of  new  pipe  lines  during  the  past  year  wooden  staves 
have  been  substituted  for  lead  and  jute,  in  joints  at  intervals  of 
about  500  feet.  This  can  be  done  upon  the  new  lines  without  great 
additional  expense,  and  the  result  has  so  far  proved  very  satisfactory. 

The  examinations  which  have  been  made  indicate  that  the  de- 
structive effect  of  electrolytic  action  still  goes  on  in  greater  or 
less  degree  according  to  the  situation,  and  the  Board  has  deemed  it 
necessary  to  ask  in  its  request  for  the  appropriations  for  maintenance 
during  the  current  year  a  sufficient  sum  to  relay  a  portion  of  the  main 
pipe  on  Boylston  Street  in  Cambridge  which  has  been  peculiarly 
affected,  and  which  it  is  feared  has  reached  a  condition  calling  for 
speedy  attention. 

XL    RECOMMENDATIONS  FOR  LEGISLATION. 

The  Board  in  its  abstract  of  the  annual  report  to  the  Legislature, 
presented  at  the  beginning  of  the  session  of  the  year  1910,  recom- 
mended that  it  be  authorized  to  construct  a  new  main  for  the  high- 
service  districts  of  Lexington  and  Arlington  and  also  an  additional 
main  for  the  supply  of  the  East  Boston  district  of  the  city  of  Boston. 
The  recommendations  made  are  as  follows :  — 

"  Some  construction  additional  to  that  authorized  last  year  seems 
to  be  called  for  during  the  coming  year.     A  new  16-inch  main  is 
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deemed  necessary  for  the  adequate  supply  of  the  high-service  districts 
in  Lexington  and  Arlington.    This  is  estimated  to  cost  $15,000. 

"  An  additional  main  for  the  improvement  of  the  supply  of  the 
East  Boston  district  has  been  asked  for  by  the  city  of  Boston.  This 
district  is  now  supplied  by  two  mains  laid  across  the  Chelsea  Creek, 
which  are  in  so  close  proximity  to  each  other,  and  the  surroundings  of 
which  are  such,  that  in  case  of  fire  in  the  neighborhood  the  entire 
supply  for  the  district  might  be  cut  off  and  that  section  then  be  en- 
dangered. The  Board  after  investigation  has  reached  the  conclusion 
that  a  new  main  should  be  laid,  and  it  is  estimated  that  this  will 
cost  a  sum  not  exceeding  $100,000. 

"  The  Board  accordingly  recommends  that,  in  addition  to  building 
the  works  and  making  the  expenditures  authorized  by  the  legislatures 
of  the  preceding  years,  it  be  authorized  to  lay  a  new  main  for  the 
high-service  district  in  Lexington  and  Arlington,  and  to  lay  an  ad- 
ditional main  for  the  supply  of  the  East  Boston  district  of  Boston, 
and  that  authority  be  given  to  issue  the  additional  Metropolitan 
Water  Loans  which  will  be  required,  to  the  amount  of  $90,000." 

The  more  detailed  estimates  which  were  made  subsequently  to  the 
presentation  of  the  above  to  the  Legislature  caused  the  Board  to 
reduce  its  estimate  of  the  cost  of  the  additional  main  to  East  Boston 
from  $100,000  to  $90,000.  The  estimates  for  both  the  above  pur- 
poses, therefore,  as  reduced  would  amount  to  $105,000.  Inasmuch 
as  there  was  a  balance  remaining  under  the  appropriation  for  the  48- 
inch  water  main  from  Chestnut  Hill  Reservoir  through  Brookline  to 
the  Boston  boundary  line  of  at  least  $25,000,  the  amount  of  addi- 
tional Metropolitan  loans  which  will  be  required  in  the  event  that 
the  recommendations  are  adopted  will  be  $80,000. 

The  attention  of  the  Legislature  was  also  called  to  the  necessity 
of  some  additional  legislation  preliminary  to  the  installation  of  a 
power  plant  at  the  Wachusett  Dam  in  Clinton.  The  reasons  for 
such  legislation  are  set  forth  as  follows :  — 

"  No  constructive  work  has  yet  been  begun  under  the  appropriation 
made  for  a  power  plant  at  the  Wachusett  Dam  and  for  the  walls 
and  floor  of  the  gate-house,  for  which  expenditures  of  $115,000  and 
$7,000  were  respectively  authorized.  The  installation  of  machinery 
for  a  power  plant  has  been  delayed  on  account  of  the  uncertainty 
which  has  existed  as  to  the  action  which  would  be  taken  by  the  town 
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of  Clinton  in  the  matter  of  the  purchase  of  the  power  to  be  generated, 
and  also  in  order  that  the  valuation  of  the  power  plant  for  purposes 
of  taxation  in  the  town  of  Clinton  might  be  fixed,  for  which  addi- 
tional legislation  would  seem  to  be  required. 

"  Under  the  statute  of  1906,  chapter  499,  all  property  held  by 
the  Metropolitan  Water  and  Sewerage  Board  in  the  town  of  Clinton, 
outside  of  the  dam  and  dike,  used  in  the  generation  or  sale  of  elec- 
tricity for  power  or  for  manufacturing  purposes,  is  made  subject  to 
taxation*  It  is  difficult  to  determine  the  extent  of  the  property  to 
be  used  for  the  generatio^  and  sale  of  power  under  the  language  of 
the  Act,  so  as  to  fix  the  proper  valuation  for  taxation.  It  has  seemed 
to  the  Board  that  such  valuation  should  not  exceed  the  value  of  the 
structure,  machinery  and  other  equipment  for  the  generation  of 
power,  which  would  be  required  in  addition  to  the  provisions  which 
have  been  made  solely  for  the  purposes  of  the  water  supply.  Inas- 
much as  the  Metropolitan  Works  have  been  established  for  the  pur- 
pose of  the  water  supply  of  the  Metropolitan  Water  District,  and  the 
water  is,  as  is  estimated,  nearly  thirty  times  more  valuable  for  this 
purpose  of  a  water  supply  than  is  its  incidental  value  at  market  rates 
for  power,  the  Board  would  not  be  justified  in  taking  any  action 
which  would  impair  the  efficiency  of  the  water  to  the  District;  nor 
would  it  be  justified  in  proceeding  to  generate  power  and  sell  it, 
except  at  some  profit  to  the  District.  The  amount  of  power  to  be 
generated  will  vary  greatly  at  different  periods  of  the  year,  and  at 
times  must  be  entirely  cut  off  under  the  exigencies  of  cleaning,  re- 
pairs and  accidents,  so  that  the  market  value  is  much  affected.  The 
people  of  Clinton  have  also  properly  felt  that  the  power  should  be 
disposed  of  so  far  as  reasonably  practicable  to  the  advantage  of 
the  industries  of  the  town.  The  taxes  upon  the  plant  may  make  so 
considerable  an  element  in  the  cost  of  the  power  that  a  high  valuation 
woidd  make  it  impossible  to  dispose  of  it  without  a  loss,  and  without 
a  permanently  established  valuation  it  would  be  impossible  to  fix 
a  price  for  the  power  and  contract  for  its  disposal.  The  Board  ac- 
cordingly recommends  that  the  Legislature  shall  make  or  sanction  a 
proper  valuation  of  the  power  plant  under  the  Act  of  1906,  upon 
which  taxes  shall  be  paid  to  the  town  of  Clinton." 

No  additional  loans  or  appropriations  are  requested  for  the  Sew- 
erage Works,  but  some  legislation  seemed  called  for  to  enable  the 
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Board  to  do  certain  work  which  is  necessary  in  the  city  of  Quincy  in 
order  to  carry  out  the  requirements  of  the  original  High-level  Sewer 
Act  of  the  year  1899.  The  recommendation  of  the  board  is  as  fol- 
lows :  — 

"  The  original  Act  of  1899,  chapter  424,  section  8,  authorizing  the 
construction  of  the  High-level  Sewer,  provided  that  the  Metropolitan 
Sewerage  Commission  should  build  and  operate  such  new  force 
mains  and  pumping  stations  as  might  be  necessary  to  enable  the  city 
of  Quincy  to  drain  its  sewerage  system  into  the  High-level  Sewer.  It 
is  anticipated  that  the  Board  will  be  called  upon  during  the  coming 
year,  in  accordance  with  the  requirements  of  that  Act,  to  install  a 
small  pumping  station  in  that  city;  and  it  seems  necessary  that  the 
Board  shall  be  authorized  to  expend,  from  the  above  balance  re- 
maining in  the  South  Metropolitan  Loan  Fund,  such  sum  as  may 
be  necessary  to  fulfill  the  requirements  of  the  statute.*' 

XII.    FUTURE  WORK. 

The  estimates  made  for  the  current  year  for  the  maintenance 
and  operation  of  the  various  works  for  the  water  supply  and  dis- 
tribution of  water  in  the  cities  and  towns  of  the  Metropolitan  Water 
District,  and  of  the.  works  constructed  for  the  collection  and  disposal 
of  the  sewage  of  the  cities  and  towns  of  the  North  and  South  Met- 
ropolitan Sewerage  districts,  and  the  requests  for  appropriations 
submitted  to  the  Legislature,  amount  to  $665,000.  The  amount  re- 
quested for  the  general  maintenance  of  the  Water  Works  is  less  by 
$9,700  than  the  appropriation  of  last  year,  and  for  special  appro- 
priations is  less  by  $26,000.  For  the  South  Metropolitan  Sewerage 
Works  a  sum  less  by  $2,500  is  asked  for,  and  for  the  North  Metro- 
politan Sewerage  Works  an  increase  of  $2,100  is  requested. 

It  is  expected  that  the  amount  of  construction  to  be  done  during 
the  year  1910  will  considerably  exceed  that  which  has  been  accom- 
plished during  the  past  year. 

The  most  important  of  the  works  already  authorized  and  now  in 
progress  is  the  laying  of  the  60-inch  main'from  the  terminus  of  the 
Weston  Aqueduct  to  connect  with  the  present  mains  near  Chestnut 
Hill  Reservoir,  which  was  estimated  to  cost  $750,000. 

The  building  of  a  new  pumping  engine  for  the  high  service  at  the 
Chestnut  Hill  pimiping  station  is  in  progress,  and  the  contract  calls 
:for  the  completion  in  the  early  part  of  the  year  1911. 
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If  the  small  additional  appropriation  requested  for  the  purpose,  on 
account  of  maintenance,  is  made,  the  Board  will  at  once  proceed  to 
carry  out  the  proposed  improvements  of  the  Cochituate  watershed  by 
disposing  of  the  surface  drainage  of  the  village  of  Cochituate  in  Way- 
land,  for  which  plans  and  specifications  are  completed. 

Various  minor  works  for  the  protection  of  the  water  supply  and 
the  prevention  of  the  pollution  of  the  water  are  contemplated  to  be 
made  upon  the  maintenance  account. 

If  the  authority  asked  for  is  obtained  in  accordance  with  its  rec- 
ommendations, the  Board  will  forthwith  proceed  to  lay  a  new  main 
in  Arlington  for  the  reinforcement  of  the  high  service,  and  will  also 
lay  an  additional  main  in  Chelsea  across  Chelsea  Creek  for  the  better 
supply  of  the  East  Boston  district. 

It  is  also  anticipated  that  arrangements  will  be  completed  by  which 
the  Board  can  proceed  to  the  installation  of  a  power  plant  at  the 
Wachusett  Dam  in  Clinton,  for  which  an  appropriation  of  $115,000 
has  already  been  made,  with  an  additional  sum  of  $7,000  for  com- 
pleting the  power  and  gate  house. 

The  work  of  enlargement  and  equipment  with  engines,  pumps  and 
boilers  of  the  pumping  stations  at  East  Boston  and  at  Deer  Island 
is  in  progress  and  will  be  actively  prosecuted  during  the  year. 

The  Board  has  been  called  upon  by  the  city  of  Quincy  to  proceed 
to  the  construction  of  a  small  pumping  station  and  force  main  in 
order  that  the  sewage  of  a  low  area  in  the  eastern  part  of  that  city 
may  be  lifted  into  the  Metropolitan  High-level  Sewer,  as  required 
by  the  original  High-level  Sewer  Act,  and  this  construction  will  prob- 
ably be  undertaken  early  in  the  current  year. 

The  detailed  reports  of  the  Chief  Engineer  of  the  Water  Works 
and  of  the  Chief  Engineer  of  the  Sewerage  Works,  with  various 
tables  and  statistics,  are  herewith  presented. 

Respectfully  submitted, 

HENRY  H.   SPRAGUE. 
.HENRY  P.  WALCOTT. 
JAMES  A.  BAILEY,  JR. 

Boston,  February  26,  1910. 


No.  57.]  AND  SEWERA.GE  BOARD.  91 


EEPOET  OF  CHIEF  ENGINEEE  OF  WATEE  WOEKS. 


To  the  Metropolitan  Water  and  Sewerage  Board. 

Gentlemen  :  —  The  following  is  a  report  of  the  work  under  the 
charge  of  the  Chief  Engineer  of  the  Metropolitan  Water  Works  for 
the  year  ending  December  31,  1909. 

« 
_  • 

General  Statement. 

The  Chief  Engineer  has  under  his  charge  not  only  the  design  and 
construction  of  new  works,  but  also  the  maintenance  and  operation 
of  the  works  already  constructed.  During  the  past  year  the  amount 
of  construction  work  in  progress  has  been  larger  than  for  several 
previous  years,  the  principal  items  of  which  are  the  completion  of 
a  48-inch  main  for  increasing  the  supply  of  water  in  the  Boston 
low-service  district,  the  laying  of  24-inch  and  16-inch  mains  to  re- 
inforce the  supply  in  Chelsea,  Eevere,  Winthrop,  Swampscott  and 
Xahant,  the  laying  of  a  12-inch  main  connecting  with  the  Arlington 
standpipe,  for  the  purpose  of  supplying  water  to  the  higher  portions 
of  the  town  of  Belmont,  and  the  laying  of  a  portion  of  a  line  of  60- 
inch  pipe,  about  7  miles  in  length,  for  the  purpose  of  bringing  an  addi- 
tional supply  of  water  from  the  Weston  Aqueduct  into  the  Metro- 
politan District.  A  contract  has  also  been  made  for  an  additional 
pumping  engine  for  the  supply  of  the  southern  high-service  district, 
which  includes  the  city  of  Quincy,  the  towns  of  Milton,  Watertown 
and  Belmont  and  the  higher  portions  of  the  city  of  Boston. 

In  connection  with  the  maintenance  of  the  works,  improvements 
have  been  made  at  the  Clinton  sewerage  filter-beds  and  at  Lake  Co- 
chituate ;  changes  have  been  made  in  the  30-inch  high-service  main 
in  Maiden,  made  necessary  by  the  abolition  of  grade  crossings,  and 
in  the  48-inch  main  in  Cambridge,  made  necessary  by  the  construc- 
tion of  the  subway  of  the  Boston  Elevated  Railway.  An  addition  to 
the  West  Eoxbury  pumping  station  has  been  constructed  in  which 
has  been  installed  a  pumping  engine  and  boiler. 
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Obganization. 

Since  July  1,  William  E.  Foss,  who  had  previously  had  special 
charge,  as  division  engineer,  of  electrolytic  investigations  and  con- 
struction work  in  the  Metropolitan  District,  has  had  more  general 
charge  of  engineering  work  as  assistant  to  the  Chief  Engineer. 

The  principal  assistants  employed  under  the  direction  of  the 
Chief  Engineer  at  the  close  of  the  year  were  as  follows :  — 

William  E.  Foss,.        .    Assistant  to  Chief  Engineer. 

Elliot  R.  B.  Allardice,     Superintendent,   Wtichusett  Department. 

Charles  E.  Haberstroh,    Superintendent,  Sudbury  Department, 

Samuel  E.  Elillam,  Superintendent,   Pipe   Lines   and  Reservoirs,  Dis- 

tribution Department. 

Arthur  E.  O'Neil,         .     Superintendent,    Pumping     Stations,    Distribution 

Department, 

Alfred  0.  Doane,  .     Division  Engineer,  spedcUly  in  charge  of  engineer- 

ing work  at  pumping  stations, 

George  E.  Howe, .        .     Assistant  Engineer, 

Clifford  Foss,        .        .    Assistant  Engineer. 

Benjamin  F.  Hancox,  .    Assistant  in  charge  of  Drafting  Department, 

William  K  Whittaker,     Office  Assistant, 

Arthur  W.  Walker,      .    Biologist. 

William  W.  Locke,       .    Sanitary  Inspector, 

At  the  beginning  of  the  year  the  engineering  force,  including 
those  engaged  upon  both  the  construction  and  maintenance  of  the 
works,  numbered  40,  and  at  the  end  of  the  year  48. 

There  has  also  been  a  maintenance  force,  exclusive  of  the  en- 
gineers above  mentioned,  averaging  249,  employed  in  the  operation 
of  the  several  pumping  stations  and  in  connection  with  the  mainte- 
nance of  the  reservoirs,  aqueducts  and  pipe  lines,  and  in  doing  minor 
construction  work. 

The  number  of  men  employed  in  the  maintenance  force  of  the  sev- 
eral departments  has  been  as  follows :  — 
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Beginning 
of  Year. 


End  of 
Year. 


Average. 


Waehuaett  Department, 

Sudbury  Department, 

Distribution  Department,  pipe  lines  and  reservoitB,    . 
Distribution  Department,  pumping  aenrioe. 


40 
62 
70 
61 


233 


37 
43 
76 
60 


216 


62 
59 

77 
61 


249 


In  addition  to  the  men  employed  directly  by  the  Board  an  average 
of  112  men  was  employed  from  April  1  to  December  31  by  the  con- 
tractors engaged  in  laying  water  pipes  in  different  parts  of  the 
Metropolitan  District. 

CONSTEUCTIOK 

New  48-inch  Supply  Main  fob  the  Boston  Low-sebviob 

DiSTBICT. 

An  expenditure  of  $190,000  was  authorized  for  this  work  and  con- 
tracts for  furnishing  and  laying  the  pipe  were  made  and  the  work 
partially  completed  during  the  year  1908.  -Bruno  &  Petitti,  the  con- 
tractors for  laying  the  pipe,  suspended  work  during  the  winter,  re- 
sumed active  operations  on  March  15  and  completed  the  work  of 
laying  the  pipe  on  July  10.  The  connections  with  the  existing  mains 
were  made  by  the  employes  of  the  department  and  the  new  line  was 
placed  in  service  on  September  14.  A  test  of  the  main  from  Chestnut 
Hill  Keservoir  to  the  36-inch  valve  near  Coolidge  Corner,  a  distance  of 
8,504  feet  made  on  September  13,  showed  a  leakage  of  but  30  gallons 
per  hour.  This  main  connects  with  the  existing  48-inch  mains  at  a 
point  near  the  easterly  end  of  the  Chestnut  Hill  Reservoir  and  ex- 
tends through  Beacon  Street  and  Longwood  Avenue,  a  distance  of 
12,400  feet,  to  the  Riverway  on  the  Boston  side  of  the  Longwood 
Avenue  Bridge,  where  it  connects  with  a  48-inch  main  of  the  city 
of  Boston.  Connections  were  also  made  between  the  new  main  and 
the  existing  Metropolitan  and  Boston  48-inch  mains  on  Beacon  Street 
near  Coolidge  Comer.  A  48-inch  Venturi  meter  was  set  in  this  line 
at  the  Riverway,  for  use  in  measuring  the  water  delivered  to  the  city 
of  Boston. 
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The  laying  of  this  main  reduced  the  loss  of  head  by  friction 
between  the  pumping  station  at  Chestnut  Hill  and  the  section  of  the 
city  of  Boston  lying  between  Roxbury  and  Dover  Street  20  to 
25  feet.  For  the  purpose  of  preventing  injury  to  this  main  by  elec- 
trolysis, insulating  joints  of  wood  were  made  at  intervals  of  about 
500  feet. 

The  total  cost  of  the  work  was  as  follows :  — 

Engineering, $5,720  59 

Pipes  and  special  castings, 95,912  75 

Valves  and  valve  chambers, 9,640  94 

Laying  pipes  by  contract, 37,996  06 

Resurfacing  streets  in  Brookline, 4,653  63 

Changing  location  of  pipes  of  Brookline  Water  Works,    .        .  542  21 

Stock  and  labor  on  connection  with  existing  pipes,    .        .        .  8,231  88 

$162,698  06 
60-INCH  Supply  Pipe  Line. 

The  Legislature  of  the  year  1909  authorized  the  expenditure  of 
$750,000  for  constructing  a  pipe  line  for  the  purpose  of  bringing 
additional  water  from  the  Weston  Aqueduct  into  the  Metropolitan 
District.  The  work  to  be  done  involves  the  laying  of  about  32,250 
feet  of  60-inch  cast-iron  pipe  and  the  construction  of  a  pressure 
tunnel  6  feet  4  inches  in  diameter,  1,900  feet  long,  and  a  cement- 
lined  and  concrete-covered  steel  pipe  6  feet  4  inches  in  diameter  and 
500  feet  long. 

Contracts  for  furnishing  8,000  tons  of  60-inch  pipe  were  made 
about  the  middle  of  May  with  the  United  States  Cast  Iron  Pipe  and 
Foundry  Company  of  New  York,  N.  Y.,  and  the  Florence  Iron 
Works  of  Camden,  N.  J.,  and  for  200  tons  of  special  castings  with 
the  Standard  Cast  Iron  Pipe  and  Foundry  Company  of  Bristol,  Pa. 
The  value  of  work  done  under  these  contracts  on  December  31  was 
approximately  $142,070. 

On  August  18  a  contract  was  made  with  the  Charles  J.  Jacobs 
Company  for  laying  about  8,000  feet  of  this  pipe,  extending  from  the 
corner  of  Beacon  Street  and  Chestnut  Hill  Avenue,  in  Brighton, 
through  Chestnut  Hill  and  Commonwealth  avenues,  and  through 
land  of  the  Commonwealth  alongside  the  Cochituate  Aqueduct  to  a 
point  near  the  ventilating  chamber  of  the  aqueduct  in  Newton. 
Trench  excavation  under  this  contract  was  begun  on  August  26,  pipe 
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laying  on  September  1,  and  the  work  was  continued  with  an  average 
force  of  87  men  until  December  24,  when  active  operations  were 
suspended  for  the  season.  The  value  of  the  work  done  under  this 
contract  on  December  31  was  $25,902.53,  which  includes  the  laying 
of  5,349  feet  of  60-inch  pipe  and  the  excavation  of  2,518  cubic 
yards  of  rock. 

Joints  of  wood,  in  place  of  the  ordinary  lead  joint,  have  been 
placed  in  this  pipe  line  at  intervals  of  about  500  feet,  for  the  pur- 
pose of  reducing  the  amount  of  electric  current  flowing  on  the  pipe 
line.  The  construction  of  the  pressure  tunnel  and  the  laying  of 
about  9,800  feet  of  60-inch  pipe  will  be  contracted  for  early  in  the 
coming  year. 

24-IWCH  NOETHEBN  HiGH-SEEVICE  PiPE  LiNE  IN  EVEBETT,  ReVEBE 

AND  Chelsea,  Section  33. 

At  times  during  the  summer  season  when  the  use  of  water  for  street 
and  lawn  sprinkling  was  very  large  the  main  supplying  water  to  the 
towns  of  Winthrop,  Revere,  Swampscott  and  Nahant  has  for  several 
years  been  of  inadequate  size  to  supply  the  quantity  of  water  used 
without  undue  loss  of  pressure,  and  to  remedy  this  condition  the  exist- 
ing main  has  been  reinforced  by  laying  a  24-inch  main  from  the 
junction  of  Broadway  and  Hancock  Street,  in  Everett,  through  Broad- 
way, High,  Foster,  Arlington  and  Nichols  streets,  in  Everett ;  Nichols 
Street,  Washington  Avenue  and  Fenno  Street,  in  Chelsea,  and  Fenno 
Street,  in  Revere,  to  the  junction  of  Broadway,  a  distance  of  12,326 
feet 

A  contract  for  furnishing  pipe  and  special  castings  required  for 
this  work  was  made  with  the  Standard  Cast  Iron  Pipe  and  Foundry 
Company  of  Bristol,  Pa.,  on  May  7,  and  a  contract  for  laying  the 
pipe  was  made  with  Camoia  &  Williams  of  Boston,  on  July  16. 

The  contractors  began  the  work  of  laying  pipe  on  July  20  and 
completed  the  pipe  laying  on  December  17.  The  force  employed 
averaged  44  men. 

All  connections  between  this  main  and  the  existing  main  were  made 
by  the  maintenance  force.  A  portion  of  the  main  between  Murray 
Street,  in  Chelsea,  and  Broadway,  in  Revere,  about  6,585  feet  in 
length,  was  placed  in  service  on  December  9,  and  the  remaining  por- 
tion was  first  used  on  December  30. 
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The  immediate  effect  of  the  use  of  this  main  was  to  increase  the 
pressure  near  the  junction  of  the  pipe  lines  supplying  Nahant  and 
Swampscott  about  5  pounds  per  square  inch.  The  effect  during  the 
summer  season,  when  the  consumption  is  large,  will  be  much  greater. 
The  final  payments  for  laying  the  pipes  have  not  been  made,  but  the 
cost  of  the  whole  work  will  vary  but  little  from  $59,200. 

16-INCH  Pipe  Line  fob  the  Supply  of  Wintheop,  Section  32. 

This  main,  3,945  feet  long,  extending  from  near  the  Beachmont 
Station  of  the  Boston,  Revere  Beach  &  Lynn  Railroad,  in  Revere, 
through  Winthrop  Avenue  to  the  Winthrop  town  line,  has  been  laid 
to  improve  the  supply  in  the  town  of  Winthrop  and  takes  the  place 
of  a  12-inch  main  belonging  to  the  town  of  Revere,  which  has  here- 
tofore been  used  for  the  supply  of  Winthrop. 

The  laying  of  this  pipe  was  commenced  by  Camoia  &  Williams, 
contractors  for  the  work,  on  August  4,  and  carried  on  with  a  force 
of  from  21  to  56  men.  The  work  of  the  contractors  was  completed  on 
September  25,  after  which  the  connections  with  the  existing  mains 
were  made  by  the  maintenance  force,  and  the  new  main  was  placed 
in  service  on  October  23.  The  cost  of  the  work,  including  labor  and 
materials,  was  $12,500. 

Northeen   Extra   High-service   Pipe   Line   to   Belmont, 

Section  34. 

In  order  that  buildings  on  the  higher  land  in  Belmont  may  be 
supplied  from  the  Metropolitan  Works,  a  12-inch  pipe  line,  1,610 
feet  in  length,  has  been  laid  from  the  standpipe  on  Arlington  Heights 
through  Park  Avenue,  in  Arlington,  to  the  Belmont  line.  This  work, 
with  the  exception  of  the  connections,  was  done  by  Angelo  De  Marco 
&  Co.,  under  a  contract  made  on  August  12.  The  connections  with 
existing  mains  were  made  by  the  maintenance  force  and  the  line 
put  in  service  on  November  18.  A  6-inch  Hersey  detector  meter, 
model  F.M.,  with  a  3-inch  meter  on  the  by-pass,  was  set  on  Park 
Avenue  at  the  Belmont  line.  This  meter  automatically  registers  the 
ordinary  domestic  consumption  of  a  few  takers  as  well  as  the 
larger  quantity  required  in  case  of  fire.  The  cost  of  this  work  was 
$4,604.43. 
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Pumping  Engine  foe  the  Southeen  High  Seevice. 

On  September  21  a  contract  was  made  with  the  Holly  Manufac- 
turing Company  of  Buffalo,  N.  Y.,  for  the  construction  and  erection, 
at  the  low-service  pumping  station  at  Chestnut  Hill,  of  a  triple  ex- 
pansion, crank  and  fly-wheel  pumping  engine,  having  a  capacity  of 
40,000,000  gallons  in  twenty-four  hours,  for  the  sum  of  $99,769. 
The  making  of  detailed  drawings  of  the  engine  has  been  in  progress 
for  several  months  and  construction  work  has  been  recently  com- 
menced. The  contract  calls  for  the  completion  of  the  work  before 
March  12,  1911. 

Miscellaneous. 

At  the  Wachusett  Dam  inscriptions  have  been  cut  in  the  gran- 
ite gate  posts  at  the  Boylston  Street  entrance,  and  two  bronze  tab- 
lets have  been  placed  on  the  exterior  face  of  the  lower  gate-chamber 
briefly  setting  forth  historical  facts  relative  to  the  Metropolitan 
Water  Works,  particularly  the  Wachusett  Reservoir.  The  cutting 
of  the  inscriptions  cost  $228.80,  and  the  two  tablets  cost  $425. 

A  tile  floor  has  been  laid  in  the  exciter  room  at  the  lower  gate- 
house at  the  Wachusett  Dam,  at  a  cost  of  $203.37. 

The  maintenance  force  has  unloaded  from  cars  about  9,840  tons 
of  pipes  as  received  from  the  foundries,  and  loaded  7,310  tons  on 
teams  of  contractors  who  have  laid  the  pipes.  On  account  of  lack 
of  storage  room  at  the  Chestnut  Hill  pipe  yard,  and  in  order  to 
shorten  the  length  of  haul,  arrangements  have  been  made  with  the 
Boston  &  Albany  Railroad  for  the  use  of  land  near  the  Woodland 
Station,  in  Newton,  for  use  in  storing  60-inch  pipes,  and  since  No- 
vember 24  the  pipes  have  been  received  and  stored  at  that  point. 
About  350  tons  of  pipe  which  are  to  be  laid  to  reinforce  the  supply 
in  Swampscott  were  inspected  and  unloaded,  and  are  now  stored  on 
land  near  the  Swampscott  Station  of  the  Boston  &  Maine  Railroad. 

Enqineebino. 

The  work  of  the  engineering  force  in  connection  with  construction 
has  included  the  preparation  of  plans  and  specifications  for  the  pur- 
chase of  pipes,  valves  and  other  materials  for  use  in  connection  with 
the  several  pipe  lines  which  have  been  under  construction ;  the  super- 
vision of  the  several  contracts  for  pipe  laying;  the  preparation  of 
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specifications  and  the  examination  of  plans  for  the  new  pnmping  en- 
gine at  the  Chestnut  Hill  Station ;  the  making  of  surveys,  plans  and 
estimates  of  cost  of  new  mains  for  the  supply  of  East  Boston,  Ar- 
lington and  Lexington;  and  the  making  of  surveys  and  borings  to 
determine  the  most  economical  plan  for  a  tunnel  on  the  line  of  the 
60-inch  main  in  Newton.  Considerable  time  has  been  spent  upon 
record  plans  of  completed  work. 


MAINTENANCE. 

Rainfall  and  Yield. 

The  rainfall  on  the  several  watersheds  for  the  whole  year  was  from 
3.5  to  4  inches  below  the  average.  During  the  latter  half  of  the 
year  the  rainfall  was  about  5  indies  less  than  the  average  for  the 
corresponding  period  but  not  as  low  as  during  the  previous  year. 
The  yearly  total  on  the  Wachusett  watershed  was  44.50  inches  and 
on  the  Sudbury  watershed  41.75  inches. 

Statistics  relating  to  the  rainfall  and  yield  of  watersheds  may  be 
found  in  Appendix  No.  4,  tables  Nos.  1  to  8. 

Storage  Resebvoibs. 

The  quantity  stored  in  all  the  storage  reservoirs  on  January  1, 
1909,  was  58,890,300,000  gallons.  During  January,  and  untfl 
February  9,  the  yield  of  the  watersheds  was  less  than  the  eonsump- 
tion  and  the  amount  of  storage  was  reduced  to  57,300,000,000  gal- 
lons. During  the  following  three  months  the  rainfall  exceeded  the 
average  and  on  May  10  the  quantity  stored  had  risen  to  78,4O6,000j- 
000  gallons.  The  maximum  storage  was  on  June  14,  when  the 
reservoirs  contained  79,112,800,000  gallons,  which  was  very  nearly 
the  same  as  the  quantity  stored  on  the  corresponding  date  in  1908. 
There  was  an  almost  continual  loss  of  storage  from  the  middle  of 
June  until  December  31,  although  the  loss  during  the  last  three 
months  of  the  year  was  less  than  in  1908,  and  at  the  dose  of  the 
year  the  quantity  stored  was  62,101,500,000  gallons,  or  3,211,200,- 
000  gallons  more  than  at  the  beginning  of  the  year. 

The  following  table  gives  the  quantity  of  water  stored  in  the  stor- 
age reservoirs  at  the  beginning  of  each  month :  — 
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QiMntity  of  Water  stored  in  Wcichtisett  Reservoir,  and  in  Reservoirs  on  Sud' 
bury  and  Cochituate  Watersheds,  at  the  Beginning  of  Each  Month. 


Datb. 


In  Waehusett 
Reservoir 
(Gallonfl). 


In  Sudbury 

Reeervoir  and 

Framincham 

Reeervoir 

No.  3 
(Gallons). 


In  Another 

Storage 
ReeervoiTB 
(Gallons). 


Total 
(GaUons). 


January  1, 

February  1» 

March  1,    . 

April  1.      .        .        . 

Mayl. 

June  1,       .        .       . 

July!.       . 

Ausuflt  1,  . 

September  1, 

October  1,  . 

November  1,     . 

December  1, 

1910. 
January  1, 


46.176,000.000 
44.405.700.000 
51.397.800.000 
56.174.400.000 
62.215.400,000 
63.602.600.000 
63.012.200.000 
60.461.500,000 
57,200,700.000 
57.064.400.000 
54.453.500,000 
50.063,200.000 

48.667.800,000 


6.405,800.000 
7,207.600,000 
7,004,200.000 
7.544.400,000 
7,008.000.000 
7,802,100.000 
7,026.700.000 
7.018.600,000 
7.891,800.000 
6.555,400.000 
5.604,700*.000 
7.886.000,000 

7,806,400,000 


6,219,000.000 
6,189,900,000 
7,011.200.000 
7.065,500,000 
7.207,000,000 
7.248.900,000 
6,028,500.000 
6,165,300,000 
5,620,900,000 
5,459.200.000 
5,379,000.000 
5.443.400,000 

5,627,800.000 


58.890.800.000 
57.803.200.000 
65,412.700,000 
70.784,3()b.000 
77.325.400,000 
78.828.600.000 
77,862,400.000 
74,540,400,000 
71,413,400.000 
69.060.000.000 
65.527,200.000 
63,843300.000 

62,101.500.000 


Wachv^ett  Reservoir  and  Dam.  —  At  the  beginning  of  the  year 
the  water  in  this  reservoir  was  15.13  feet  below  high-water  mark 
and  the  reservoir  contained  46,176,000,000  gallons.  The  reservoir 
reached  its  lowest  level  on  February  6,  when  it  was  17.08  feet  below 
high- water  mark ;  from  this  time  until  June  14  there  was  a  gradual 
and  practically  continuous  rise  in  the  elevation  of  the  reservoir  sur- 
face, the  maximum  elevation  for  the  year  being  394.4  feet,  or  0.6  of 
a  foot  below  high  water,  and  the  reservoir  contained  64,161,000,000 
gallons.  The  only  water  discharged  from  the  reservoir  into  the  river 
below  the  dam  was  that  required  for  the  use  of  the  Lancaster  Mills. 
This  quantity  was  measured  by  Venturi  meters  at  the  dam,  and 
averaged  2,536,000  gallons  per  day  for  the  whole  year. 

The  action  of  the  waves  on  the  shores  of  the  reservoir  has  made 
necessary  the  stripping  of  soil  on  the  north  shore  at  Kendall  Cove, 
and  on  the  south  shore  between  Sawyer's  Mills  Bluffs,  in  Boylston, 
and  Pine  Hill,  in  West  Boylston.  The  strip  from  which  soil  was 
removed  was  from  6  to  20  feet  in  width  for  a  length  of  5,000  feet 
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and  had  an  area  of  1.46  acres.  The  amount  expended  on  this  work 
was  $614.83.  During  the  latter  portion  of  the  year,  while  the  shores 
of  the  reservoir  were  exposed  to  a  depth  of  from  8  to  10  feet  below 
high  water,  the  roots,  stumps  and  miscellaneous  debris  which  had 
been  uncovered  by  the  action  of  the  waves  were  collected  and  burned. 

Driftwood  which  had  accumulated  during  the  past  two  years  along 
the  shores  of  the  Quinepoxet  and  Stillwater  rivers,  for  a  distance  of 
4,000  feet  above  the  reservoir,  was  also  collected  and  burned. 

A  motor  scow  30%  feet  long  and  9  feet  wide,  having  a  carrying 
capacity  of  7.5  tons,  and  operated  by  a  10  horse-power  gasolene  mo- 
tor, was  designed  by  the  engineering  department  and  built  by  the 
maintenance  force  during  the  early  part  of  the  year  at  a  cost  of 
$799.92.  It  has  been  used  with  very  satisfactory  results  during  the 
past  season  for  transporting  men  and  supplies  about  the  reservoir. 

During  the  spring  and  fall  about  36  acres  of  grass  land  on  the  back 
slopes  of  the  North  and  South  dikes  were  fertilized  with  646  cubic 
yards  of  sludge  collected  in  the  settling  tanks  at  the  Clinton  sewerage 
filter-beds,  at  a  cost  of  $655.92 ;  and  256  cubic  yards  of  the  sludge 
were  spread  on  the  grounds  below  the  dam,  at  a  cost  of  $259.94. 

The  grass  on  about  350  acres  of  land  on  the  North  and  South 
dikes,  along  the  shores  of  the  reservoir  and  on  outlying  parcels  of 
land  has  been  sold  for  the  sum  of  $2,347.50.  Brush  and  weeds  have 
been  mowed  and  burned  on  the  50-foot  margin  of  the  reservoir  for  a 
distance  of  about  30  miles,  at  a  cost  of  $1,168.70,  or  $38.96  per 
mile.  Six  stone  monuments,  marked  with  the  initials  of  the  towns, 
have  been  set  near  the  shores  of  the  reservoir  to  mark  the  town  boun- 
dary lines  at  the  following  locations :  On  the  crest  of  the  South  Dike, 
between  the  towns  of '  Clinton  and  Boylston ;  on  the  crest  of  the 
westerly  portion  of  the  North  Dike,  between  the  towns  of  Clinton 
and  Sterling;  on  the  shore  of  Prescott  Cove,  between  the  towns  of 
Sterling  and  Boylston ;  on  the  south  shore  of  the  reservoir  near  Pine 
Hill,  between  the  towns  of  Boylston  and  West  Boylston;  on  the 
northerly  shore  of  the  west  arm  of  South  Bay,  between  the  towns  of 
Boylston  and  West  Boylston,  and  on  the  easterly  shore  of  Stillwater 
Basin,  between  the  towns  of  West  Boylston  and  Sterling. 

The  iron  guard  fences  on  the  bridges  over  the  reservoir  at  Beaman 
and  Thomas  streets.  West  Boylston,  have  been  cleaned  and  painted. 

The  Connecticut  River  Transmission  Company  has,  by  permission 
of  the  board,  crossed  the  Wachusett  Reservoir  and  lands  on  either 
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side,  for  a  distance  of  7,130  feet,  with  lines  of  wires  to  be  used  in 
transmitting  electricity  under  a  pressure  of  66,000  volts  from  a  power 
plant  located  on  the  Connecticut  River  near  Brattleboro,  Vt.,  to  the 
city  of  Worcester,  Mass.,  and  has  also  crossed  the  North  Dike  and 
other  lands  near  the  Wachusett  Dam  with  a  line  of  wooden  poles  and 
wires  6,100  feet  long,  carrying  current  under  a  pressure  of  13,200 
volts  to  the  Lancaster  Mills,  the  city  of  Marlborough,  and  the  towns 
of  Berlin,  Shrewsbury,  Northborough,  Westborough  and  South- 
borough.  The  line  to  Worcester  crosses  the  reservoir  about  500  feet 
east  of  the  Worcester  Street  Bridge  by  six  steel  cables,  %  of  an  inch 
in  diameter,  1,970  feet  long,  suspended  from  steel  towers  30  feet 
square  at  the  base  and  76  feet  high.  There  is  one  tower  on  the  north 
side  of  the  reservoir  60  feet  high  and  25  feet  square  at  the  base, 
and  the  remaining  eleven  towers  are  40  feet  high  and  14  feet  square 
at  the  base,  spaced  about  350  feet  apart,  and  support  six  No.  2  copper 
cables,  each  cable  consisting  of  seven  strands  of  No.  10  wire.  The 
towers  also  support  two  telephone  wires  and  one  guard  wire  for  pro- 
tection from  lightning.  For  the  privilege  of  maintaining  this  line 
the  Company  has  agreed  to  pay  $300  per  annum,  and  to  keep 
a  strip  of  land  40  feet  in  width  free  from  tall  grass,  weeds  and  un- 
derbrush. 

The  line  leading  to  the  Lancaster  Mills  is  constructed  with  chestnut 
poles  about  40  feet  long,  spaced  from  100  to  125  feet  apart,  sup- 
porting six  No.  2  copper  cables  for  the  transmission  of  power  current, 
two  telephone  wires  and  a  guard  wire.  For  the  privilege  of  main- 
taining this  line  the  Company  will  pay  $100  per  annum. 

On  November  3  the  headquarters  of  the  Wachusett  Department 
were  moved  from  the  building  on  Walnut  Street,  in  Clinton,  to  the 
lower  gate-chamber  at  the  dam.  Before  making  this  change  it  was 
necessary  to  install  sanitary  conveniences,  extend  the  electric  lighting 
system,  and  do  considerable  carpenter  work  and  painting.  The  tele- 
phone and  electric  light  wires  between  Boylston  Street  and  the 
gate-chamber,  a  distance  of  about  470  feet,  were  placed  underground 
in  two  lines  of  Orangeburg  fiber  conduit.  The  total  cost  of  fitting 
the  rooms  in  the  lower  gate-chamber,  moving  the  furniture,  plans, 
etc.,  from  the  Walnut  Street  office,  and  laying  underground  conduit, 
was  $1,693.04. 

Such  repairs  as  were  necessary  to  keep  in  good  condition  the  14 
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houses  belonging  to  the  Board  have  been  made  from  time  to  time, 
the  principal  ones  being  as  follows:  Slating  the  house,  barn  and 
sheds  on  the  Henry  March  property,  in  Oakdale,  occupied  by  fore- 
man Bray,  using  slate  secured  from  buildings  on  property  leased 
to  William  B.  Woods,  in  West  Boylston,  and  building  a  carriage  shed 
with  lumber  secured  from  old  buildings  on  the  Anna  E.  Russell 
property;  remodeling  and  repairing  large  store-house  and  black- 
smith shop  at  the  Wilson  Street  storage  yard ;  painting,  whitewashing 
and  papering  at  the  Cutting,  Lamson  and  Tucker  houses  in  Boylston, 
at  the  Eckstein  and  Kramer  houses  in  Clinton,  and  at  the  Lalone 
and  C.  McLean  houses  in  Lancaster;  repairing  chimneys  on  the  A. 
McLean  house  in  Lancaster,  and  on  the  Eckstein,  Kramer  and 
Beaven  houses  in  Clinton.     These  houses  are  rented. 

On  the  afternoon  of  August  27  the  house  and  barn  on  the  Liv- 
ingston property  on  Mill  Street,  Lancaster,  were  destroyed  by  fire. 
The  grounds  at  this  place  have  been  since  cleaned  and  left  in  a  safe 
and  neat  condition. 

The  buildings  on  land  acquired  from  Anna  E.  Russell,  in  Oak- 
dale,  and  from  Willie  R.  Mitchell,  in  Sterling,  have  been  sold  and 
removed  from  within  the  limits  of  the  watershed.  The  house  and 
barn  on  land  purchased  from  Tennis  and  Louisa  Dugas,  at  Sterling 
Junction,  were  disposed  of  by  them  in  accordance  with  the  terms  of 
purchase.  Cellar  holes  on  these  three  properties  have  been  filled  and 
the  adjacent  grounds  have  been  cleaned  and  left  in  a  neat  and  sanitarv 
condition. 

Two  parcels  of  land  have  been  leased  by  the  Board  for  pasturage 
purposes,  one  containing  16  acres  at  Sterling  Junction,  and  one 
containing  10  acres  at  Oakdale.  The  aggregate  receipts  for  the  year 
were  $25. 

A  right  was  sold  to  the  town  of  Boylston  to  take  sand  and  gravel 
from  an  area  containing  0.25  of  an  acre  near  the  Six  Nations  school- 
house  lot. 

During  the  year  109  stone  monuments  and  11  iron  bolts  have  been 
set  and  20  stone  monuments  reset,  for  the  purpose  of  permanently 
marking  the  corners  of  property  around  the  Wachusett  Reservoir,  on 
the  Wachusett  watershed  and  along  the  Wachusett  Aqueduct  where 
bounds  had  not  been  previously  placed. 

Sudbury  Reservoir.  —  All  the  water  supplied  to  the  Metropolitan 
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District  from  the  Wachusett  Reservoir  passes^  through  the  Sudbury 
Reservoir  and  its  level  is  largely  controlled  by  the  manipulation  of 
the  gates  controlling  the  flow  through  the  Wachusett  Aqueduct.  At 
the  beginning  of  the  year  this  reservoir  was  3.23  feet  below  the  stone 
crest  of  the  dam,  and  it  was  kept  between  %  of  a  foot  and  3  feet 
below  the  crest  until  April  2,  after  which  date  the  water  flowed  over 
the  crest  until  September  17.  During  the  following  month  the 
reservoir  was  lowered  nearly  6  feet  for  the  purpose  of  facilitating 
the  work  of  improving  the  Southborough  swimming  pool,  and  after 
that  work  was  completed  was  again  filled,  and  water  flowed  over  the 
crest  of  the  dam  from  November  24  to  the  end  of  the  year. 

At  the  request  of  the  town  of  Southborough  improvements  have 
been  made  at  the  swimming  pool,  which  was  constructed  in  1908.  For 
the  purpose  of  making  it  more  convenient  and  safe  for  the  bathers 
the  deeper  portion  of  the  pool  was  filled  so  that  its  greatest  depth  is 
now  about  6  feet,  and  the  slope  of  the  shore  on  one  side  of  the  pool 
was  flattened  to  a  slope  of  8  horizontal  to  1  vertical  below  the  water 
line,  and  4  horizontal  to  1  vertical  above  the  water.  The  slope  was 
covered  to  a  depth  of  eight  inches  with  clean  sharp  sand.  The  material 
excavated  was  used  in  grading  the  land  on  the  south  side  of  the  pool 
so  as  to  divert  the  surface  drainage  from  the  adjoining  hillside  away 
from  the  swimming  pool  into  the  reservoir.  The  cost  of  this  improve- 
ment was  $393.33,  one-half  of  which  was  paid  by  the  town  of  South- 
borough. The  town  has  also  provided  proper  sanitary  conveniences 
for  the  bathers  and  has  constructed  a  fence  at  the  westerly  end  of  the 
pool  to  screen  the  bathers  from  public  view.  A  bath  house  has  been 
constructed  at  the  expense  of  Mr.  Robert  M.  Burnett  and  given  to 
the  town.  Five  hundred  pine  trees  have  been  planted  on  the  grounds, 
and  when  grown  these  trees  will  completely  hide  the  pool  from  view 
from  the  highways. 

The  ledge  at  the  foot  of  the  masonry  overflow  at  the  Sudbury  Dam 
contains  seams  of  slaty  rock  which  has  disintegrated  during  the 
past  ten  years,  through  the  action  of  frost  and  water  flowing  over  the 
dam.  To  prevent  further  wearing  away  of  the  rock,  and  the  loosen- 
ing of  the  paving  at  the  foot  of  the  dam,  about  50  cubic  yards  of 
Portland  cement  concrete  were  placed  in  the  larger  cavities  and  open 
joints  in  the  paving  and  the  seams  in  the  rock  were  pointed.  The 
cost  of  this  work  was  about  $500. 
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The  dwelling  house,  at  the  dam  was  given  two  coats  of  paint  and 
the  barn  and  shed  one  coat,  and  the  house  at  the  Crattj  place,  in 
Fayville,  was  given  one  coat  of  paint.  Cellars  from  which  houses 
have  been  removed  on  the  Ransom  and  Ball  places  were  filled  and 
the  ground  graded.  Some  grading  has  been  done  on  wood  roads 
which  are  being  built  on  the  north  and  south  sides  of  the  reservoir, 
when  opportunity  offers. 

Framingham  Reservoir  No.  S,  —  The  elevation  of  the  water  in 
this  reservoir  is  controlled  by  drafts  from  the  Sudbury  Reservoir 
and  its  surface  was  maintained  from  0.15  of  a  foot  to  4.55  feet  below 
the  crest  of  the  overflow  throughout  the  year.  No  water  was  al- 
lowed to  waste  from  the  reservoir  into  Framingham  Reservoir  No.  1. 
About  4,000  feet  of  Wheelock  wire  fence  were  built  between  prop- 
erty of  the  Board  and  Alfred  N.  Thompson  on  the  north  side  of 
the  reservoir,  and  Thomas  Sampson  and  Andrew  Stensson  on  the 
south  side  of  the  reservoir,  to  prevent  cattle  from  obtaining  access 
to  the  water.  This  fence  is  constructed  with  six  No.  9  wires 
stretched  horizontally  between  chestnut  posts  set  12  feet  apart,  and 
between  each  pair  of  posts  four  No.  8  vertical  rods  are  securely 
clamped  to  the  horizontal  wires  at  each  intersection,  making  a  rigid 
fence. 

Framingham  Reservoir  No.  2.  —  Water  was  drawn  from  this  res- 
ervoir for  use  in  the  Metropolitan  District  from  January  7  to  Feb- 
ruary 12.  During  the  remainder  of  the  year  water  was  wasting 
over  the  dam  during  the  greater  portion  of  the  time. 

Framingham  Reservoir  No.  1.  —  The  water  in  this  reservoir  was 
above  the  level  of  the  crest  of  the  dam  throughout  the  year,  with  the 
exception  of  a  few  days  in  January  and  until  the  last  of  June  water 
was  allowed  to  waste  in  addition  to  the  1,500,000  gallons  per  day 
which  the  law  requires  shall  constantly  flow  into  the  river  below  the 
dam.  During  the  succeeding  four  months  but  little  water  was 
wasted,  and  during  the  last  two  months  of  the  year  small  quantities 
were  wasted  during  the  greater  portion  of  the  time. 

Ashland  Reservoir.  —  No  water  was  drawn  from  this  reservoir  for 
the  supply  of  the  Metropolitan  District.  On  January  1,  1909,  the 
fwater  was  0.13  of  a  foot  above  the  crest  of  the  overflow  and  the 
reservoir  remained  substantially  full  throughout  the  year.  The 
bridge  over  the  waste-way  channel  was  rebuilt 

Hophinton  Reservoir.  —  At  the  beginning  of  the  year  water  in 
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this  reservoir  was  above  the  crest  of  the  overflow.  From  January  13 
to  February  12  water  was  drawn  from  the  reservoir  for  the  supply  of 
the  District  and  its  surface  was  lowered  4%  feet.  It  was  again 
full  on  February  27  and  remained  full  throughout  the  remainder  of 
the  year.  A  6-8trand  Wheelock  wire  fence  1,270  feet  long  was  built 
on  the  line  between  property  of  the  Commonwealth  and  Julia  Raf- 
tery,  to  replace  a  fence  destroyed  by  a  forest  fire.  Fences  were  built 
for  a  distance  of  about  400  feet  on  each  side  of  the  public  road 
which  crosses  the  upper  end  of  the  reservoir.  These  were  constructed 
with  chestnut  posts  set  8  feet  apart  and  three  longitudinal  2-inch  x 
5-inch  spruce  rails.  The  filter-beds  were  cleaned  in  the  spring  and 
weeded  in  the  fall. 

Whitehall  Reservoir.  —  This  reservoir  was  practically  full  through- 
out the  year  as  it  was  not  drawn  upon  for  the  supply  of  the  Metropoli- 
tan District.  Five  new  cottages  were  built  by  owners  of  land  near  the 
reservoir,  making  the  total  number  at  the  end  of  the  year  43.  There 
were  in  use  during  the  season  13  motor  boats,  2  sailboats,  45  row- 
boats  and  19  canoes,  a  total  of  79  boats  of  all  kinds,  as  compared 
with  87  for  the  previous  year. 

Farm  Pond.  —  No  water  was  turned  into  this  pond  from  the  reser- 
voirs on  the  Sudbury  River,  and  no  water  was  drawn  from  the  pond 
for  the  use  of  the  District.  The  town  of  Framingham  has  drawn 
the  greater  portion  of  its  supply  from  the  filter-gallery  alongside  the 
pond,  but  during  each  month  of  the  year,  with  the  exception  of 
the  months  of  March  and  May,  has  drawn  some  water  directly  from 
the  Sudbury  Aqueduct. 

Lake  Cochituate.  —  The  water  in  the  lake  at  the  beginning  of 
the  year  was  2.58  feet  below  high-water.  On  February  18  the  water 
was  but  a  few  inches  below  high-water  mark  and  the  waste  gates 
were  opened  at  the  dam.  Water  was  allowed  to  waste  until  June  4. 
On  June  6  the  lake  was  drawn  upon  for  the  supply  of  the  Metropol- 
itan District,  and  a  continuous  draft  of  about  20,000,000  gallons 
per  day  during  the  succeeding  four  months  lowered  its  surface  8 
feet.  During  the  latter  part  of  September  the  water  acquired  an 
objectionable  taste  and  odor,  due  to  a  growth  of  microscopic  or- 
ganisms, and  its  use  was  discontinued  during  the  remainder  of  the 
year.  As  a  result  the  surface  gradually  rose,  and  at  the  end  of  the 
year  was  5.6  feet  below  high  water. 

During  the  year  several  improvements  have  been  made  and  plans 
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for  further  improvements  prepared  for  the  purpose  of  protecting  the 
purity  of  the  water  and  improving  the  existing  conditions  around 
the  lake  shores.  Strips  of  land  have  been  acquired  at  several  points 
for  the  purpose  of  increasing  the  width  of  the  margin  of  land  con- 
trolled by  the  Board.  Wheelock  wire  fencing  aggregating  3,012  feet 
in  length  has  been  built  adjoining  property  of  Abbott  Whitcomb  and 
R.  G.  Bayer  et  al,  for  the  purpose  of  preventing  cattle  from  obtaining 
access  to  the  water.  Four  coves  where  the  water  was  shallow  when 
the  lake  was  full,  and  the  resulting  growth  of  aquatic  vegetation  pre- 
sented a  somewhat  objectionable  appearance,  have  been  filled  with 
material  excavated  from  the  bed  of  the  lake.  The  largest  of  these 
areas,  located  in  the  northerly  section  of  the  lake,  between  Lyon's 
island  and  the  easterly  shore,  covered  an  area  of  47,300  square  feet, 
and  its  improvement  required  the  moving  of  about  3,600  cubic  yards 
of  material,  at  a  cost  of  26  cents  per  cubic  yard.  An  area  of  17,400 
square  feet  on  the  west  shore  of  the  lake,  adjoining  land  belonging  to 
the  heirs  of  Willard  Morse,  was  filled  with  1,700  cubic  yards  of 
material,  at  a  cost  of  33  cents  per  cubic  yard.  One  of  the  small 
coves  was  located  on  the  west  shore  of  the  lake,  at  the  southern  end,. 
near  the  Boston  &  Albany  Railroad,  and  another  on  the  east  shore 
just  north  of  the  effluent  gate-house.  In  all  four  of  these  cases  the 
sand  and  gravel,  mixed  in  some  cases  with  clay,  was  moved  with 
wheeled  scrapers  and  carts,  and  the  surface  of  the  material  in  the 
coves  was  left  slightly  more  than  1^/^  feet  above  high-water  mark. 
The  cost  of  the  work  done  at  the  four  coves  was  $1,782.67. 

During  the  early  part  of  the  year  surveys  and  plans  were  made 
for  the  construction  of  works  for  the  diversion  of  the  surface  drainage 
of  the  village  of  Cochituate  from  Snake  Brook,  which  flows  into 
Lake  Cochituate,  into  Banister's  Brook,  which  discharges  into  the 
Sudbury  River.  Proposals  for  constructing  these  works  were  re- 
ceived on  October  4,  but  as  the  lowest  price  bid  indicated  that  the 
cost  of  the  whole  work  would  exceed  the  amount  appropriated  by  the 
Legislature  it  was  deemed  advisable  to  reject  all  bids  and  postpone 
the  work  until  another  season.  It  was  thought  advisable,  however,  to 
take  advantage  of  the  low  stage  of  the  water  in  the  lake  to  place  a  pipe 
across  the  culvert  between  the  north  and  middle  divisions  of  the  lake, 
and  321/^  feet  of  36-inch  cast-iron  pipe,  which  will  eventually  form 
a  portion  of  the  proposed  channel,  was  laid  by  the  maintenance  force, 
at  a  cost  of  $423.90. 
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No  boats  were  allowed  on  the  lake  during  the  past  season  and  there 
was  no  increase  in  the  number  of  cottages. 

No  water  was  drawn  from  Dudley  Pond  during  the  year,  and  its 
elevation  ranged  between  2.22  feet  below  high  water  in  May,  and  4.15 
feet  below  in  November.  Three  new  cottages  were  built  on  the 
shores  of  the  pond  during  the  year,  making  22  at  the  present  time. 

Under  authority  given  by  chapter  282  of  the  Acts  of  1909  the 
control  of  Dug  Pond  has  been  transferred  to  the  town  of  Natick  and 
the  connections  between  the  pond  and  Lake  Cochituate  have  been 
closed.  The  24-inch  brick  conduit  and  the  18-inch  Akron  pipe,  which 
were  the  channels  between  the  pond  and  the  lake,  were  permanently 
closed  with  concrete  during  the  month  of  July.  Some  water  flowed 
into  the  lake  from  the  pond  during  March,  April,  May  and  June. 
After  July  10  there  was  no  flow  into  the  lake  and  the  work  of  clos- 
ing the  connection  was  completed  on  July  27.  The  town  of  Natick 
has  excavated  a  channel  from  the  south  end  of  the  pond  leading  into 
the  watershed  of  the  Charles  River.  This  channel  is  about  230  feet 
long,  2  feet  wide  at  the  bottom,  with  a  maximum  depth  of  5  feet. 
The  invert  of  the  channel  is  at  grade  153.75.    The  elevation  of  the 

invert  of  the  old  outlet  at  the  north  end  of  the  pond  was  152.36. 

« 

SOUBCES  FBOM  WHICH  WaTER  FOR  THE  SuPPLY  OF  THE  METROPOL- 
ITAN District  has  been  taken. 

An  average  of  99,312,000  gallons  per  day  was  drawn  from  the 
"Wachusett  Reservoir  through  the  Wachusett  Aqueduct  into  the  Sud- 
bury Reservoir.  An  average  of  29,440,000  gallons  per  day  was 
drawn  from  the  Sudbury  Reservoir  through  the  Weston  Aqueduct 
into  the  distributing  system  of  the  Metropolitan  District.  From 
Framingham  Reservoir  No.  2  an  average  of  2,467,000  gallons  per 
day  and  from  Framingham  Reservoir  No.  3  an  average  of  81,046,- 
000  gallons  per  day  were  drawn  through  the  Sudbury  Aqueduct. 
From  Lake  Cochituate  an  average  of  6,774,000  gallons  per  day 
was  drawn  through  the  Cochituate  Aqueduct  to  Chestnut  Hill  Reser- 
voir. The  Spot  Pond  drainage  area  furnished  290,000  gallons  per 
day.  No  water  was  drawn  from  the  Ashland  and  Whitehall  reser- 
voirs during  the  year. 
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Aqueducts. 

The  Wachusett  Aqueduct  was  in  use  7,340  hours,  equivalent  to 
305.8  days,  during  the  year.  The  masonry  portion  of  the  aqueduct 
was  not  cleaned  during  the  year.  The  upper  end  of  the  open  channel 
was  cleaned  for  a  distance  of  4,070  feet  by  removing  the  weeds  and 
water  grasses,  which  had  attained  such  a  growth  as  materially  to 
retard  the  flow  of  the  water.  This  work  was  done  while  the  channel 
was  emptied  to  facilitate  the  work  of  laying  the  inlet  pipe  for  the 
supply  of  the  Westborough  Insane  Hospital.  Repairs  have  been 
made  at  the  upper  and  lower  dams  of  the  open  channel,  consisting 
of  cleaning  and  pointing  the  masonry  joints,  scraping  and  painting 
the  iron  flashboard  supports  and  fences  and  painting  the  plank 
bridges.  The  iron  fences  on  the  Assabet  Bridge  and  on  all  bridges 
crossing  the  open  channel  have  been  cleaned  and  painted.  Six-strand 
AVheelock  wire  fencing,  6,157  feet  in  length,  has  been  constructed 
along  portions  of  the  open  channel  and  aqueduct  land  where  cattle 
were  being  pastured  on  the  adjoining  property. 

The  Sudbury  Aqueduct  was  in  continuous  use  throughout  the  year. 
Extensive  repairs  have  been  made  upon  the  exterior  brick  masonry 
of  the  Echo  Bridge,  upon  which  the  aqueduct  crosses  the  Charles 
River  between  Newton  and  Wellesley.  During  the  thirty-three  years 
since  this  bridge  was  built  the  exposed  brickwork  on  both  sides  of  the 
bridge  had  become  disintegrated,  so  that  it  was  necessary  to  repoint, 
or  to  take  down  and  relay,  the  brickwork  over  a  surface  of  about  740 
square  yards.  The  joints  in  the  upper  and  lower  belt  courses  of 
granite  and  in  the  flat  surface  of  the  landings  on  the  east  and  west 
abutments  were  pointed  with  elastic  cement.  A  force  of  8  masons 
and  from  1  to  2  laborers  was  employed  in  making  these  repairs  from 
August  16  to  Xovember  17,  and  the  total  cost  of  labor  and  materials 
was  $3,730. 

The  joints  in  the  granite  masonry  on  the  north  side  of  the  sub- 
structure of  Bacon's  waste-weir  and  in  the  sandstone  at  the  entrance 
to  Clark's  waste-weir  were  repointed.  The  iron  railings,  stairways 
and  manhole  covers  at  the  Waban  and  Echo  bridges,  the  iron  gratings 
and  floor  beams  at  the  Course  Brook  waste-weir  and  the  doors  of  the 
siphon  chambers  at  Rosemary  Brook  were  painted.  Considerable 
work  has  been  done  for  the  purpose  of  improving  the  sod  on  the  slopes 
of  the  aqueduct  embankments.    This  work  has  consisted  of  spreading 
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loam,  grass  seed  and  18^/4  tons  of  wood  ashes  on  the  surface  of  the 
higher  embankments. 

A  concrete  conduit  18  inches  square,  containing  four  3-inch  ducts, 
was  laid  over  the  aqueduct  at  Boylston  Street,  Newton,  by  the  Edison 
Electric  Illuminating  Company. 

The  Cochituate  Aqueduct  was  in  use  3,012  hours,  equivalent  to 
125.5  days.  The  interior  of  the  aqueduct,  for  a  distance  of  l^/^ 
miles  from  the  pumping  station  at  Chestnut  Hill,  was  cleaned  in  May 
and  again  in  December.  The  remainder  of  the  aqueduct  was  not 
cleaned  during  the  year.  Considerable  work  has  been  done  along  the 
line  of  the  aqueduct  in  cutting  and  burning  dead  and  undesirable  trees 
and  brush.  Five  tons  of  wood  ashes  were  spread  on  the  large  em- 
bankments for  the  purpose  of  improving  the  sod.  Wheelock  wire 
fencing  300  feet  long  was  erected  on  the  property  line  between  land 
of  the  Commonwealth  and  Francis  Fitts,  in  Newton. 

Concrete  conduits  have  been  constructed  by  the  Edison  Electric 
Illuminating  Company  over  the  aqueduct  at  the  following  points: 
One  6-inch  x  16-inch  conduit,  containing  two  3-inch  ducts,  at  Worces- 
ter Street  in  Wellesley,  near  Dedman's  Brook  waste-weir,  and  one 
14-inch  X  20-inch  conduit,  containing  four  3-inch  ducts,  at  Worcester 
Street  near  Wellesley  Hills  Square. 

The  city  of  Newton  began,  but  has  not  completed,  the  laying  of  a 
24-inch  surface-water  drain  over  the  aqueduct  near  Endicott  Street, 
Newton  Highlands.  For  a  length  of  about  50  feet  iron  pipes  with 
leaded  joints  will  be  used  for  this  work,  the  remainder  being  Akron 
pipe. 

The  ^yeston  Aqueduct  was  in  service  8,625.5  hours,  equivalent  to 
359.4  days.  Considerable  work  has  been  done  in  spreading  loam, 
seeding  and  fertilizing  the  aqueduct  embankments.  Seventeen  tons 
of  wood  ashes  were  used  for  this  work.  Galvanized  iron  caps  on  the 
chimneys  at  the  head-house  at  the  Sudbury  Dam,  at  gaging  chamber 
No.  1  and  at  the  four  siphon  chambers  have  been  replaced  by  con- 
crete caps,  which  are  expected  to  be  more  durable.  The  house  and 
barn  at  the  White  place,  in  Framingham,  and  the  house  occupied  by 
the  attendant  at  the  Weston  Reservoir  have  been  painted. 

Pumping  Stations. 

Seventy-five  per  cent,  of  the  water  supplied  to  the  Metropolitan 
District  has  been  pumped  at  the  two  stations  at  Chestnut  Hill  Eeser- 
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voir;  the  remainder  was  delivered  by  gravity.  The  total  quantity 
pumped  at  all  of  the  stationa  during  the  year  was  35,762,190,000 
gallons,  which  was  8.7  per  cent,  less  than  during  the  preceding  year. 
The  cost  of  operating  the  Btationa  was  $106,902.03,  equivalent  to 
$2,989  per  million  gallons  pumped,  or  $0,055  less  than  the  corre- 
sponding cost  during  the  year  1908.  The  average  cost  of  raising 
1,000,000  gallons  of  water  1  foot  high  at  all  of  the  stations  was 
$0.0349,  which  is  slightly  less  than  the  cost  during  the  previous 
year.  Coal  for  use  at  the  several  stations  has  been  purchased  as  fol- 
lows :  — 


Butnr  C«)  Compuiy, 
C.  W.  CliSiD  A  Co..  bt 
C.  W.  CUnin  ft  Co..  bi 
Nev  England  Coal  ini 


Coka  Compmy.  b 


Locke  Coal  Company, 
Locke  C«l  CompaDy, 
New  Encland  Coal  ai 

Naw  Enclaiid  Coal  i 


id  Colu  Company ,  bl- 

id  Cokfl  Company,  b[- 

Phitadalphta  and  Raadlnt  Coal  and  Iron  Com- 

J  ^i^iS^S'Son.  « 
f.  a'.  Whitlamon-i  Sou,'  fura 
Uatnpolitaii  Coal  Company, 
Metropolitan  Coal  Company. 
J,  A.  WhltUmon'*  Sona,  pea, 
RoQibary  Coal  Company,  pea 
UMTOpolitan  Coal  Compmy. 
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Contracts  under  which  bituminous  coal  has  been  purchased  have 
specified  that  the  coal  should  contain  approximately  14,200  British 
thermal  units,  18  to  20  per  cent,  of  volatile  matter,  8  per  cent,  of 
ash  and  1  per  cent,  of  sulphur.  Coal  which  when  dry  contains  more 
than  12  per  cent,  of  ash,  23  per  cent,  of  volatile  matter  or  1.75  per 
cent,  of  sulphur  is  subject  to  rejection. 

Payments  for  the  coal  have  been  made  on  the  basis  of  the  price 
bid,  corrected  for  variation  in  the  heating  value  and  percentage  of 
ash,  as  determined  by  samples  of  the  coal  delivered,  an  addition 
being  made  in  cases  where  the  number  of  British  thermal  units  has 
exceeded  14,200  and  a  deduction  when  the^. number  has  fallen  below 
14,000,  or  the  amount  of  ash  has  exceeded  9  per  cent.  A  deduction 
has  also  been  made  when  the  amount  of  moisture  in  the  coal  as  re- 
ceived has  exceeded  4  per  cent.  The  average  results  of  the  tests  of 
bituminous  coals  are  given  in  the  following  table,  including  coal 
purchased  for  both  the  Water  and  Sewerage  Works.  The  quality 
of  the  coal  received  has  in  general  been  better  than  was  received  dur- 
ing the  previous  year. 


Kind  of  Coal. 

Number 

of  Samples 

tested. 

British 

Thermal 

Units. 

Percentage 

of  Volatile 

Matter. 

Percentage 
of  Ash. 

Percentage 

of 
Moisture. 

Davis 

Vulcan 

New  River 

Pocahontas, 

Java  Mine, 

• 

Geoiseo  Creek,         .... 

99 
83 
14 
11 
5 
4 

14,355 
14,577 
14,800 
14.804 
13,949 
14,279 

21.91 
20.75 
21.50 
18.89 
15.49 
19.14 

5.97 
5.29 
5.20 
5.42 
10.34 
7.12 

2.39 
2.57 
3.17 
2.43 
2.73 
2.57 

Chestnut  Hill  High-service  Station. 

At  this  station  water  is  pumped  for  use  in  the  high-service  dis- 
trict of  Boston,  the  city  of  Quincy  and  the  towns  of  Watertown,  Bel- 
mont and  Milton. 

The  following  are  the  statistics  relating  to  operations  at  this 
station :  — 


112 


METROPOLITAN  WATER 


[Pub.  Doc. 


Total  quantity  pumped  (million  callona), 
Daily  average  quantity  pumped  (callons), 
Total  ooal  used  (pounds),  .... 
Gallons  pumped  per  pound  of  ooal,  . 
Average  lift  (feet), 


Cost  of  pumping:  — 
Labor, 

Fuel 

Repairs, 

Oil.  wsste  and  packing, 
Small  supplies,    . 
Totals,  . 


Cost  per  million  gaUons  pumped. 

Cost  per  million  gaUons  raised  1  foot  high. 


Engines 

Nos. 
1  and  2. 


Engine 
No.  8. 


Engine 
No.  4. 


1,321. ft5 

S,922,000 

2,124,272 

622.31 

120.04 

t3,M9  10 

3.480  07 

286  76 

96  14 

89  96 


$7,502  01 

16.6750 
.0473 


1,404.59 

3,848,000 

1,566,681 

897.11 

127.84 

63,169  64 

2,090  74 

502  10 

85  86 

80  34 


16,528  68 

64.6480 
.0364 


10,706.46 

29,338,000 

8,625,393 

1,241.50 

130.25 

$15,602  64 

14,683  81 

1.343  89 

422  66 

395  47 


$32,447  96 

$3.0300 
.0233 


Totals  for 
Station. 


18,435.00 
36306.000 

12,315^46 

1.090.9S 

129.0S 

$22321  38 

20354  62 

2,132  24 

604  05 

565  76 


$46,478  05 


$3.4600 


The  daily  average  quantity  pumped  was  781,000  gallons  less  than 
the  corresponding  amount  for  the  previous  year. 

No  extensive  repairs  have  been  required  on  the  machinery  at 
this  station.  A  new  valve  seat  has  been  placed  in  the  suction  cham- 
ber on  the  intermediate  pump  on  engine  No.  3,  to  replace  an  old 
seat  which  had  been  cracked  for  several  years.  The  plungers  of  this 
engine  were  also  cleaned  and  repacked.  The  valve  gear  on  engine 
No.  4  was  repaired  and  adjusted  and  a  new  valve  stem  fitted  on  the 
high-pressure  cylinder.  The  coal-hoisting  winch  has  been  moved 
from  the  small  building  at  the  rear  of  the  station  and  set  up  in  a 
corner  of  the  boiler  room.  This  change  improves  the  appearance  of 
the  plant  and  decreases  the  cost  of  maintenance. 

A  Fairbanks  railroad  track  scale  of  100  tons  capacity  was  in- 
stalled in  April  in  the  side-track  at  the  rear  of  the  high-service  sta- 
tion, and  has  been  used  since  May  8  for  weighing  all  coal  received 
at  both  the  high  and  low  service  stations.  The  scale  platform  is  40 
feet  long  x  7^^  feet  wide,  and  the  foundations  and  the  side  walls 
of  the  scale  pit  are  all  of  Portland  cement  concrete.  The  total  cost 
of  installing  the  scale  was  $1,486.03.  The  cost  of  changes  in  the  side- 
track made  necessary  by  setting  the  scale,  including  necessary  repairs, 
was  $227.71. 
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Chestnut  Hill  Low-service  Station, 

The  daily  average  quantity  pumped  at  this  station  was  11.9  per 
cent,  less,  and  the  cost  of  operation  was  9.7  per  cent,  less,  than  during 
the  previous  year,  but  the  cost  per  million  gallons  pumped  to  the 
reservoir  was  $0,047  more  than  during  the  year  1908,  for  the  reason 
that  the  reduction  in  the  quantity  pumped  was  greater  than  that  in 
the  cost  of  operation. 

The  following  are  the  statistics  relating  to  operations  at  this 
station :  — 

Engines 
Nofl.  6,  6  and  7. 

Total  quantity  pumped  (gallons), 19,183,420,000 

Daily  average  quantity  pumped  (gallons), 52,557,000 

Total  coal  used  (pounds), 7,160,584 

Gallons  pumped  per  pound  of  coal, 2,679 

Average  lift  (feet), 45.82 

Cost  of  pumping :  — 

Labor, $18,709  35 

Fuel, 11,239  49 

Bepairs, 949  13 

Oil,  waste  and  packing, 619  28 

Small  supplies, 654  48 

Total  for  station, $32,171  73 

Cost  per  million  gallons  pumped, $1.6770 

Cost  per  million  gallons  raised  1  foot  high, .0366 

The  wire  glass  in  the  tops  of  the  skylights  in  the  engine  and  boiler 
rooms,  which  was  badly  cracked,  has  been  replaced  with  rough  plate 
glass  14  ^^  ^^  ii^ch  in  thickness,  for  the  sum  of  $375.  Glass  of  the 
same  kind  has  been  purchased  to  be  used  in  replacing  the  glass  in  the 
vertical  windows.  The  brick  facing  of  the  inner  side  of  the  roof 
parapet  wall  has  been  coated  with  antiaquatine,  a  colorless  water- 
proofing liquid,  for  the  purpose  of  preventing  the  spalling  oif  of 
pieces  of  brick  from  the  face  of  the  wall.  The  interior  of  the  equalizer 
tank  was  repainted  by  Sylvester  Brothers  for  the  sum  of  $135.  The 
iron  of  the  tank  was  thoroughly  cleaned  and  then  painted  with  a  coat 
of  red  lead  in  boiled  linseed  oil  and  two  coats  of  Gilsonite  varnish. 
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Spot  Pond  Station, 
The  following  are  statistics  relating  to  operations  at  this  station :  — 

Total  quantity  pumped   (gallons), 2,693,510,000 

Daily  average  quantity  pumped  (gallons), 7,380,000 

Total  coal  used  (pounds), 2,424,886 

Gallons  pumped  per  pound  of  coal, 1,111.00 

Average  Uft  (feet), 129.76 

Engine  No.  8  operated  (hours), 319 

Engine  No.  9  operated  (hours), 3,174 

Quantity  pumped  by  Engine  No.  8  (gallons),    ....   138,560,000 
Quantity  pumped  by  Engine  No.  9  (gallons),    .        .        .         2,554,950,000 

Cost  of  pumping :  — 

Labor, »$8,971  71 

Fuel, 3,84116 

Repairs, 686  99 

Oil,  waste  and  packing, 235  03 

Small  supplies, 313  97 

Total  for  station, $14,048  86 

Cost  per  million  gallons  pumped, $5.2160 

Cost  per  million  gallons  raised  1  foot  high, .0402 

The  quantity  of  water  pumped  at  this  station  shows  a  reduction 
of  11.4  per  cent,  as  compared  with  the  previous  year,  and  was  less 
than  the  amount  pumped  in  any  year  since  1900.  This  was  due  to  a 
large  reduction  in  the  use  of  water  in  Melrose,  Medford,  Winthrop 
and  Swampscott,  caused  by  the  general  introduction  of  meters  during 
the  past  two  years.  The  total  cost  of  operating  the  station  was 
slightly  less  than  during  the  previous  year,  but  the  cost  per  million 
gallons  pumped  to  the  reservoir  was  $0,474  greater,  due  to  a  reduc- 
tion in  the  quantity  pumped  without  any  reduction  in  the  cost  of 
labor. 

Arlington  Pumping  Station, 

At  this  station  was  pumped  all  the  water  supplied  to  the  town  of 
Lexington,  to  the  high-service  district  of  the  town  of  Arlington,  and, 
after  November  18,  to  a  few  houses  in  the  town  of  Belmont. 

The  following  are  the  statistics  relating  to  operations  at  this 
station :  — 
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Total  quantity  pumped  (gallons),  . 

Daily  average  quantity  pumped  (gallons) , 

Total  coal  used  ( pounds ), 

Gallons  pumped  per  pound  of  coal, 

Average  lift  (feet), 

Engine  No.  10  operated  (hours),  . 

Engine  No.  11  operated  (hours),  . 

Quantity  pumped  by  Engine  No.  10  (gallons), 

Quantity  pumped  by  Engine  No.  11  (gallons). 


241,310,000 

661,000 

943,480 

255.76 

284 

6,405 

727 

222,560,000 

18,750,000 


Cost  of  pumping:  — 

Labor, .  $5,177  75 

Fuel,         .      ' 1,509  90 

Repairs, 566  28 

Oil,  waste  and  packing, 110  97 

Small  supplies, 461  42 

Total  for  station, $7,826  32 

Cost  per  million  gallons  pumped, $32.4330 

Cost  per  million  gallons  raised  1  foot  high, .1142 

There  was  a  reduction  of  13.8  per  cent,  in  the  quantity  pumped 
and  14.4  per  cent,  in  the  cost  of  operation  at  this  station  as  compared 
with  the  previous  year. 

Changes  have  been  made  in  the  jacket  piping  on  the  Allis-Chalmers 
engine  and  a  feed-water  heater  has  been  placed  in  the  flue  between 
the  boiler  and  the  chimney,  both  of  which  have  increased  the  efficiency 
of  the  plant. 

During  the  month  of  March  a  Winslow  recording  gage  was  placed 
in  the  station  for  the  purpose  of  indicating  and  recording  electrically 
the  elevation  of  the  water  in  the  standpipe  on  Arlington  Heights. 


West  Roxbury  Pumping  Station. 

At  this  station  water  was  pumped  for  supplying  the  higher  por- 
tions of  West  Koxbury  and  Miltoii.  The  district  in  Milton  was  en- 
larged on  October  22  by  extending  the  higher  service  to  about  70 
water  takers  located  on  Canton  Avenue^  Highland,  Beed  and  Spofford 
streets  and  Bandolph  Avenue. 

The  following  are  the  statistics  relating  to  operations  at  this  sta- 
tion :  — 
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Pumps  operated  7^263  hours;  average,  20  hours  per  day. 

Daily  average  quantity  of  water  pumped  (gallons),      .        .        .  572,000 

Daily  average  quantity  of  coal  consumed  (pounds),      .        .        .  2,001 

Gallons  pumped  per  pound  of  coal, 286.05 

Average  lift  (feet), 137 

Cost  of  pumping :  — 

Labor, $3,908  58 

Fuel, 2;009  27 

Repairs, 256  52 

Oil,  waste  and  packing, 73  73 

Small  supplies, 128  37 

Total  for  station,     .        .        .        . $6,376  47 

Cost  per  million  gallons  pumped, $30.5170 

Cost  per  million  gallons  raised  1  foot  high, .2228 

On  account  of  the  small  storage  capacity  of  the  West  Eoxburv 
standpipe,  the  pumps  in  this  station  have  at  times  during  the  past 
few  years  been  taxed  to  their  full  capacity,  and  in  order  that 
there  might  be  less  danger  of  a  failure  of  the  supply  the  capacity 
of  the  station  has  been  increased  by  the  addition  of  a  pumping  en- 
gine and  boiler.  A  compound  duplex  Knowles  pumping  engine  of 
1,750,000  gallons  capacity,  which  was  formerly  used  by  the  city  of 
Melrose  at  Spot  Pond,  has  been  installed  in  a  one-story  addition,  9 
feet  8  inches  wide  X  23  feet  4  inches  long,  which  has  been  built  on 
the  west  side  of  the  pumping  station,  and  a  60-inch  diameter  vertical 
boiler  has  been  added  to  the  boiler  plant.  The  pump  was  thoroughly 
repaired  and  strengthened  to  adapt  it  to  changed  conditions,  and  the 
plungers  were  reduced  from  12  inches  to  11%  inches  in  diameter  and 
fitted  with  new  sleeves.  The  boiler,  furnished  by  the  Hodge  Boiler 
Works  of  East  Boston,  is  60  inches  in  diameter,  having  Ke-inch  steel 
shell,  i/>"inch  tube  sheets  and  contains  208  2-inch  Spellerized  steel 
tubes  7  feet  6  inches  long.  The  boiler  is  fitted  with  a  Gardner  shaking 
grate.  The  work  of  repairing  tBe  engine,  erecting  the  engine  and 
boiler  and  doing  the  necessary  piping  both  inside  and  outside  the 
building  was  done  by  the  maintenance  force  of  the  department.  The 
cost  of  the  work  was  $5,782.94,  divided  as  follows:  — 
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Addition  to  building, $1,720  00 

60-inch  vertical  boiler,  flue  and  grate, 824  50 

Worthington  surface  condenser, 505  00 

Refitting  and  strengthening  pump, 315  13 

New  suction  and  discharge  pipes  and  connections,  ....  510  82 

Teaming  pump, 60  00 

Labor,  setting  up  engine  and  boiler,  piping,  grading,  etc.,     .        .  1,150  03 

Steam  and  feed  water  piping,  boiler  and  pipe  covering,      .        .  652  25 

Enlargement  of  shed,  repairs  and  changes  in  fire  room,  .        .        .  45  21 

$5,782  94 

Consumption  of  Watee. 

The  daily  average  quantity  of  water  consumed  in  the  18  munici- 
palities supplied  from  the  Metropolitan  Water  Works  during  the 
year  1909,  as  measured  by  meters,  was  119,119,100  gallons,  equal  to 
123  gallons  per  inhabitant  in  the  district  supplied.  In  addition  to 
the  above,  94,900  gallons  daily  were  supplied  to  the  United  States 
Government  reservation  on  Peddock's  island,  and  16,300  gallons 
daily  to  a  small  portion  of  the  town  of  Saugus.  The  daily  average 
quantity  supplied  to  the  Metropolitan  Water  District,  as  determined 
by  pump  measurement  and  by  the  flow  in  the  Weston  Aqueduct  and 
the  estimated  yield  of  Spot  Pond,  was  119,386,000  gallons,  equal  to 
123.7  gallons  per  inhabitant.  The  excess  difference  of  155,700  gal- 
lons per  day  between  the  quantity  delivered  by  the  aqueducts  and 
that  measured  by  meters  to  the  several  municipalities  is  due  to  dif- 
ferences in  methods  of  measurement,  to  leakage  from  the  Metropolitan 
Water  Works  reservoirs  and  pipes,  and  to  the  use  of  water  at  the 
Chestnut  Hill  and  Spot  Pond  pumping  stations. 

The  daily  average  consumption  of  water  in  each  of  the  cities  and 
towns  supplied  from  the  Metropolitan  Works  during  the  years  1908 
and  1909,  as  measured  by  meters,  was  as  follows:  — 
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Boeton, 
Somerville, 
Maiden, 
Chelsea. 
Everett, 
Quiney, 
Medford, 
Melrose, 
Revere, 
Watertown, 
Arlington, 
Mflton, 
Wmtlurop. 
Stoneham, 
Belmont, 
Lexington, 
Nahant, 
Swampscott, 
District, 


Estimated 
Popula- 
tion, 

IMt. 


632,960 

75,440 

41.260 

83.600 

33.280 

31.440 

21.890 

15,360 

14,830 

12.630 

10.700 

7,800 

9,140 

6.760 

6.000 

4,870 

1,860 

6,670 


DaILT  AVBBAOB  CoNSCMPnOM. 


966.490 


116t. 


Gallons. 


98.879.300 

6.589.200 

1.868.600 

8,316.900 

2,636,300 

3,003,600 

2,060,000 

1,361,900 

1,276,300 

732,000 

971.200 

831.600 

928.700 

626.000 

365,400 

828.800 

140.100 

609,300 


Gallons 

per 
Capita. 


125.424.200 


158 
89 
46 

104 
82 
99 
97 
89 
89 
60 
93 
44 

118 
94 
78 
71 
75 
78 
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Gallons. 

Gallons 

per 
Capita. 

94,029,900 

149 

6.331.000 

84 

1.848.500 

46 

2,869.400 

86 

2,641,300 

79 

2,919,000 

98 

1,782,800 

79 

962,300 

63 

1,260,700 

84 

755.300 

60 

861.300 

81 

313,200 

40 

877,600 

96 

676.200 

85 

310.100 

62 

829,400 

68 

124,400 

67 

388,200 

68 

119.119.100 

123 

In- 


m 
Gallons. 


De- 

CTSSSO 

in 
Gallons. 


5.000 


23.300 


600 


4.849.400 

258.200 

20.100 

447^00 

84.600 
836,700 
389.600 

25.600 

100.900 
18.400 
51.100 
50.800 
55.300 

15.700 
121.100 


6.3O5.100 


The  consumption  in  the  several  districts  was  as  follows : 


Gallons 
per  Day. 


(Gallons 
per  Day). 


Percent- 
age of 


Southern  low-eervice  district,  embracing  the  low-servioe  district  of 
Boston,  with  the  exception  of  Cbarlestown  and  East  Boston. 

Northern  low-servioe  district,  embracing  the  low-eervioe  districts  of 
Somerville.  Chelsea,  Maiden,  Medford,  Everett,  Arlington. 
Charlestown  and  East  Boston 

Southern  high-service  district,  embracing  the  high-eervioe  districts 
of  Boston,  Quinoy.  Watertown.  Belmont,  and  a  portion  of  Milton, 

Northern  high-service  district,  embracing  Melrose,  Revere.  Win- 
throp.  SwarDDseott.  Nahant  and  Stoneham,  and  the  high-service 
districts  of  Somerville.  Chelsea,  Maiden,  Medford,  Everett  and 
East  Boston, 

Southern  extra  high-service  district,  embracing  the  higher  portions 
of  West  Roxbury  and  Milton, 

Northern  extra  high-service  district,  embracing  Lexington  and  the 
higher  portions  of  Arlington,  

Totals 


48.335.600 

26.531,500 
36,629,400 

7,393,800 
672.500 
666.300 


119.119,100 


2.978.000 

2.043.200 
174.700 

936.800 

67.100 

105,800 


0.306.100 


5.80 

7.15 
0.49 

n.zs 

10.40 
13.83 


5.03 


No.  57.] 


AND  SEWERAGE  BOARD. 


119 


With  the  exception  of  the  city  of  Everett  and  the  towns  of  Water- 
town  and  Lexington,  every  municipality  in  the  Metropolitan  Dis- 
trict used  less  water  in  1909  than  in  1908,  and  in  all  except 
Watertown  the  per  capita  use  was  less.  The  daily  average  use  in 
the  whole  District  was  6,305,100  gallons,  or  6.03  per  cent,  less  than 
during  the  preceding  year,  and  the  per  capita  use  was  less  than  in  any 
year  since  1903. 

During  January  the  daily  average  consumption  was  2,049,100 
gallons  more  than  during  the  corresponding  month  in  1908,  while  in 
February  there  was  a  reduction  of  13,900,500  gallons  per  day  as 
compared  with  the  corresponding  month  during  the  previous  year. 
This  was  largely  due  to  the  fact  that  the  average  temperature  for 
the  month  was  31.6  degrees,  as  compared  with  25.7  degrees  in  Feb- 
ruary, 1908,  and  illustrates  very  forcibly  the  use  or  waste  of  water 
to  prevent  freezing.  During  every  month  with  the  exception  of  Jan- 
uary  the  consumption  was  less  than  during  the  previous  year,  and 
for  the  last  seven  months  of  the  year  the  average  reduction  was  7,700,- 
000  gallons  per  day.  The  reduction  in  the  quantity  used  is  due  in 
great-  measure  to  the  increased  use  of  water  meters,  and  to  other 
measures  taken  to  prevent  the  waste  of  water.  The  absence  of  long- 
continued  cold  weather  during  the  winter,  or  hot,  dry  weather  during 
the  sunmier,  and  the  use  of  oil  in  place  of  water  for  street  sprinkling, 
have  also  been  contributing  causes. 

The  effect  of  the  general  introduction  of  meters  upon  the  use  of 
water  is  illustrated  by  the  reduction  which  has  been  effected  during 
the  past  few  years  by  the  introduction  of  meters  in  Medford,  Melrose, 
Swampscott  and  Winthrop. 


Pbb  Capita  CoNSuiiFnoN   1 
(Gallons). 

'      Rbduction  in 
1       Two  Ybars. 

Pkr  Cknt.  of 
Skrvicss  mbtkbbd. 

1107. 

IMI. 

1M9. 

1 

Gallons 

per 
Capita. 

Per 
Cent. 

January, 
1907. 

January, 
1910. 

Medfoid 

105 

97 

79 

26 

24.8 

10.4 

56.1 

Bfelroae.         .... 

118 

89 

63 

55 

46.7 

3.9 

100.0 

Swampaootti 

74 

78 

68 

16 

21.6 

- 

97.1 

Winthrop 

117 

118 

96 

31 

17.9 

2.3 

66.1 

In  Melrose  the  metering  of  services  was  practically  finished  in 
1908,  while  in  Winthrop  but  comparatively  few  meters  were  set  until 
the  past  year. 
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The  diagram  facing  this  page  shows  graphically  the  average  daily 
consumption  and  the  rate  of  consumption  between  the  hours  of  1  and 
4  A.M.  in  the  District  supplied  by  the  Metropolitan  Works  for  each 
week  during  the  years  1908  and  1909.  The  amount  of  rainfall  and 
the  average  temperature  for  each  week,  as  observed  at  the  Chestnut 
Hill  Reservoir,  are  also  shown.  It  will  be  noted  that  the  weeks  of 
highest  consumption  correspond  with  the  weeks  of  low  temperature 
during  the  winter  and  of  high  temperature  and  low  rainfall  during 
the  summer.  A  rainfall  of  2.8  inches  during  the  week  ending  August 
21  resulted  in  a  reduction  of  about  9,000,000  gallons  in  the  daily 
average  consumption  of  water  during  the  following  week.  The  dia- 
gram also  shows  graphically  that  the  reduction  in  the  night  rate  was 
substantially  the  same  as  the  reduction  during  the  whole  twenty-four 
hours.  The  high  night  rates  during  the  weeks  ending  August  7  and 
14  were  due  to  allowing  hand  hose  and  lawn  sprinklers  to  run  con- 
tinuously throughout  the  night  during  a  hot  and  dry  period. 

Metering  of  Service  Pipes. 

Chapter  424  of  the  Acts  of  the  year  1907  provides  that  after  De- 
cember 31,  1907,  all  cities  and  towns  which  derive  their  water  from 
the  Metropolitan  Works  shall  equip  all  new  service  pipes  with  water 
meters,  and  shall  also  annually  equip  with  meters  6  per  cent,  of  the 
services  which  were  unmetered  on  that  date.  During  the  past  year 
all  cities  and  towns  in  the  District,  with  the  exception  of  Quincy,  have 
set  meters  on  not  less  than  5  per  cent,  of  the  number  of  service  pipes 
which  were  unmetered  on  December  31,  1907,  and  have  also  metered 
all  new  services  where  the  premises  to  be  supplied  have  been  occupied. 
The  city  of  Boston  did  not  comply  with  the  requirements  of  the  Act 
in  the  year  1908.  Only  98  meters  were  set  on  1,177  new  service  pipes 
installed  in  Boston  during  that  year,  and  the  number  of  meters  sot 
on  old  services  during  the  two  years  is  3,289  less  than  the  10  per  cent, 
required  by  the  Act.  With  these  two  exceptions  all  cities  and  towns 
in  the  District  have  set  during  the  past  two  years  meters  on  not  less 
than  10  per  cent,  of  the  services  in  use  on  December  31,  1907,  and 
have  set  meters  on  all  new  services  connected  with  premises  which 
have  been  occupied. 

The  following  table  gives  the  statistics  relative  to  the  setting  of 
meters  and  the  number  of  service  pipes  and  meters  connected  with 
the  distributing  pipes  in  the  District  on  December  31,  1909:  — 


Average  Rate  or  Consumption 

IN 

Metropolitan    Water   District 

AND 

RAINFALL -WD  AVERAGE  TEMPERATURE  o»  AIR  "  CHESTNUT  HILL  RESERVOIR 
EACH    WEEK    DURING    1909 


Average   Hate  of  Consumptior 
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City  ob  Town. 


III 


•«. 


£, 


Boston, 
Somerville, 
Maiden, 
Chelaea, 
Everett. 
Quiney, 
Medford, 
MelitMe, 
Revere, 
Watertown, 
Arlington, 
Milton.  . 
Winthrop, 
Stoneham. 
Belmont, 
Lexington, 
Nahant, 
.Swampeoott, 
Totals, 


4.438 
411 
14 
240 
252 
230 
179 
119 
138 

55 

100 
05 

32 
16 
21 


Mbtbbs  Birr  on 
Oxj>  Sbbvicss. 


6.310 


84 
732 

43 
198 
338 
358 
857 
2,432 

85 

108 

213 
116 

113 

30 

264 


5.971 


5.503 
621 

62 
756 
255 

83 
927 
135 
184 

56 

975 
225 

70 

40 

142 


1 


i 


1 

S-. 

II 


.4 


|-^ 


a 

I 


OS 


«o 


1 


.9! 


a 


)CQ 


CO 


9,984 


1.151 

211 

171 

99 

81 

365 

108 

43 

193 

54 

56 

52 

103 

31 

48 

42 

8 

47 


2,863 


1,081 

201 
85 
91 
84 
61 

110 
59 

114 
54 
73 
52 

151 
31 
48 
47 
8 
47 


2.397 


96.132 

12,018 

7.303 

6.613 

5,320 

6,814 

4,624 

3,510 

3,214 

1,973 

2.032 

1,380 

2.320 

1.447 

883 

780 

398 

1.439 


158,200 


11.690 

5.147 

6.978 

2.212 

843 

2.032 

2,594 

3.510 

690 

1.973 

1.121 

1.880 

1.533 

430 

883 

362 

179 

1.398 


44.855 


-si 


I 


sS 


I? 


12.16 
42.83 
95.55 
33.45 
15.85 
29.82 
56.10 

100.00 
18.36 

100.00 
56.16 

100.00 
66.08 
29.72 

100.00 
46.41 
44.98 
97.15 


28.35 


*  The  number  of  new  meters  installed  and  the  number  of  new  services  equipped  with  meters  seldom 
agree  exactly  for  the  reason  that  service  pipes  are  installed  but  meters  are  not  set  until  the  buildings 
are  permanently  occupied. 

At  the  end  of  the  year  28.35  per  cent,  of  all  the  service  pipes  in 
the  District  were  metered,  as  compared  with  21.5  per  cent,  at  the 
beginning  of  the  year.  In  6  municipalities  aU  of  the  services  are 
now  metered,  and,  excluding  Boston,  53.4  per  cent,  of  the  services 
were  metered  at  the  end  of  the  year. 

Quality  of  the  Watee. 

About  5.7  per  cent,  of  the  water  used  in  the  Metropolitan  District 
was  drawn  from  Lake  Cochituate,  2  per  cent,  from  Framingham 
Reservoir  No.  2,  67.7  per  cent,  from  Framingham  Reservoir  No.  3 
and  24.6  per  cent,  from  the  Sudbury  Reservoir.    Nearly  90  per  cent. 
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of  the  water  drawn  from  the  Sudbury  and  Framingham  No.  3  res- 
ervoirs was  supplied  to  those  reservoirs  from  the  Wachusett  Reser- 
voir through  the  Wachusett  Aqueduct. 

Early  in  the  year  a  growth  of  the  microscopic  diatom  Asterionella 
developed  in  the  Wachusett  Reservoir.  The  numbers  of  the  organism 
gradually  increased,  and  as  the  water  from  the  Wachusett  Reservoir 
was  delivered  into  the  Sudbury  and  Framingham  No.  3  reservoirs 
growths  of  the  organism  appeared  in  those  reservoirs,  and  early  in 
March  were  present  in  the  water  delivered  to  the  consumers  in  suf- 
ficient numbers  to  cause  complaints  of  a  geranium  taste  and  odor. 
At  this  time  the  number  of  the  organism  in  each  cubic  centimeter 
of  water  was  about  10,000.  During  March  and  April  and  until  the 
middle  of  May  the  organism  continued  to  increase  in  numbers,  the 
maximum  number  in  the  Wachusett  and  Sudbury  reservoirs  being 
about  27,500  per  cubic  centimeter,  and  in  the  water  drawn  from  the 
taps  about  25,000.  From  the  first  of  April  until  the  middle  of  June 
the  water  drawn  from  the  taps,  with  the  exception  of  that  supplied 
from  Spot  Pond  to  the  northern  high-service  district,  had  a  very 
disagreeable  taste  and  odor. 

Although  this  organism  is  generally  present  in  all  of  our  reservoirs 
in  small  numbers,  it  has  never  previously  appeared  in  sufficient 
numbers  to  cause  any  noticeable  taste  and  odor,  and  it  has  seldom 
caused  trouble  elsewhere,  except  in  places  where  ground  waters  have 
been  stored  in  open  reservoirs  or  tanks  and  exposed  to  the  light. 
Under  these  conditions  the  organism  develops  in  large  numbers,  and 
it  has  been  found  necessary  to  cover  reservoirs  in  which  water  is 
stored  which  has  been  taken  from  wells  or  filter-galleries. 

The  growth  of  Asterionella  in  the  Wachusett  Reservoir  during 
the  past  year  has  been  exceptional  in  that  so  large  a  number  should 
grow  in  a  surface  water,  and  also  in  that  the  organism  continued  to 
increase  in  numbers  through  the  winter.  After  July  1  the  water 
delivered  to  the  District  was  unobjectionable  for  the  remainder  of  the 
vear. 

Samples  of  the  water  have  been  collected  monthly  from  24  points 
and  semimonthly  from  5  points  on  the  works,  and  sent  to  the  State 
Board  of  Health  for  chemical  analysis.  Samples  of  water  have  also 
been  collected  weekly  at  35  points  and  biweekly  at  8  points,  and  ex- 
amined microscopically  and  for  color,  odor,  taste  and  turbidity  in 
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the  biological  laboratory  of  the  Metropolitan  Water  and  Sewerage 
Board. 

The  following  table  gives  a  comparison  of  the  average  results  of 
the  examinations  of  water  from  a  tap  in  Boston  for  the  years  1901 
to  1909,  inclusive :  -7- 


IMl. 

1808. 

1881. 

1804. 

1806. 

1800. 

1907. 

1800. 

1800. 

StaU  Beard  of  HtdUk  Ex- 

aminaiiont. 

0.24 

0.26 

0.26 

0.281 

0.241 

0.241 

0.221 

0.191 

0.181 

Total  residue,  . 

4.43 

8.03 

8.98 

8.93 

3.86 

3.86 

3.83 

3.60 

3.46 

LooB  on  ignition. 

1.64 

1.66 

1.60 

1.69 

1.69 

1.39 

1.40 

1.36 

1.43 

Free  ammonia. 

0.0013 

0.0016 

0.0013 

0.0023 

0.0020 

0.0018 

0.0013 

0.0011 

0.0011 

^nmS^k?  jdiiSiWed.: 

0.0158 

0.0139 

0.0126 

0.0139 

0.0146 

0.0160 

0.0129 

0.0116 

0.0128 

0.0143 

0.0119 

0.0110 

0.0121 

0.0124 

0.0134 

0.0109 

0.0092 

0.0103 

ammonia,   [rogpended. 

0.0016 

0.0020 

0.0016 

0.0018 

0.0021 

0.0026 

0.0020 

0.0024 

0.0026 

Chlorine,  .... 

0.80 

0.29 

0.30 

0.34 

0.36 

0.34 

0.33 

0.33 

0.28 

Nitrogen  aa  nitrates. 

0.0178 

0.0002 

0.0142 

O.OUO 

0.0088 

0.0064 

0.0068 

0.0092 

0.0034 

Nitrogen  as  nitrites, 

0.0001 

0.000] 

0.0001 

0.0001 

0.0001 

0.0001 

0.0001 

0.0001 

0.0000 

Oxygen  consumed,  . 

0.42 

0.40 

0.89 

0.37 

0.36 

0.36 

0.82 

0.26 

0.26 

HardnesB, 

1.7 

1.3 

1.6 

1.5 

1.4 

1.3 

1.8 

1.2 

1.3 

MetropoUtan    Water    and 

Sewerage  Board  Bsami- 

nationa. 

Color  (platinum  standard), 
Turbidity, 

84 

38 

86 

32 

28 

25 

27 

22 

23 

2.0 

2.8 

2.2 

2.4 

1.9 

2.2 

2.2 

2.4 

2.6 

Total  organisms, 

248 

867 

286 

808 

628 

660 

427 

696 

1,969 

Amorphous  matter. 

88 

84 

86 

86 

37 

42 

47 

64 

97 

Bacteria,  .... 

182 

164 

126 

176 

281 

164 

176 

148 

196 

Nora.  —  Chemical  analyses  are  in  parts  per  100,000,  organisms  and  amorphous  matter  in  standard 
units  per  cubic  centimeter,  and  bacteria  in  number  per  cubic  centimeter.  The  standard  unit  has  an 
area  of  400  square  microns,  and  by  its  use  the  number  of  diatomaoete  are  decreased,  and  the  number  of 
ehJorophycea  and  cyanophycec  are  very  much  increased,  as  compared  with  the  number  of  organisms. 

1  Platinum  standard. 

In  the  biological  laboratory  there  have  been  made  2,471  micro- 
scopical and  1,072  bacterial  examinations  of  water  collected  at 
various  points  upon  the  works.  Of  the  microscopical  examinations 
1,953  were  of  the  regular  weekly  and  biweekly  samples  and  518  were 
special  examinations. 

The  bacteriological  work  consisted  of  routine  weekly  examinations 
of  the  main  feeders  of  the  Sudbury  Eeservoir,  of  Framingham  Reser- 
voir No.  3  and  of  Lake  Cochituate,  and  monthly  tests  of  the  effi- 
ciency of  the  Pegan  Brook,  Marlborough  Brook  and  Sterling  filter- 
beds.  Special  work  was  done  in  connection  with  the  growth  of 
Asterionella,  including  determinations  of  the  amount  of  dissolved 
oxygen  and  carbon  dioxide  in  the  different  reservoirs. 

The  water  of  the  Wachusett  Reservoir,  as  has  been  previously 
stated,  contained  a  very  large  growth  of  Asterionella  during  the 
early  part  of  the  year,  continuing  until  about  the  middle  of  June. 
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During  October  there  was  a  small  growth  of  Synura  at  the  upper 
end  of  the  reservoir,  but  the  water  as  drawn  from  the  reservoir  at 
the  dam  during  the  last  six  months  of  the  year  was  of  excellent  qual- 
ity and  low  in  color. 

As  over  90  per  cent,  of  the  water  drawn  from  the  Sudbury  and 
Framingham  No.  3  reservoirs  was  received  from  the  Wachuaett 
Reservoir  the  organisms  in  all  of  these  reservoirs  were  generally 
similar  in  species  and  of  equal  numbers.  In  the  Marlborough  ann 
of  the  Sudbury  Reservoir  a  growth  of  Dinobryon  was  present  from 
October  until  the  end  of  the  year.  The  water  at  the  dam  contained 
a  maximum  of  1,043  units  on  November  9,  and  the  organism  caused 
the  water  to  have  an  objectionable  odor  for  about  seven  weeks. 

At  the  Whitehall  Reservoir  there  was  a  grov^  of  Synura  for 
two  or  three  weeks  in  February,  the  maximum  number  observed  being 
1,230,  on  February  8.    The  color  of  the  water  ranged  from  82  to  64. 

The  number  of  organisms  in  the  Hopkinton  and  Ashland  reser- 
voirs was  small  and  their  character  unobjectionable.  The  color  of 
the  water  at  the  Hopkinton  Reservoir  ranged  from  86  to  48  and  at 
the  Ashland  Reservoir  from  92  to  54.  In  September  there  were 
indications  of  stagnation  in  the  water  at  the  bottom  of  the  Ashland 
Reservoir,  the  color  at  the  surface  being  60  and  at  the  bottom  92. 
The  dissolved  oxygen  in  the  water  at  the  bottom  of  the  reservoir  at 
this  time  was  but  1.9  per  cent,  of  saturation. 

In  Framingham  Reservoir  No.  2  there  were  no  growths  of  organ- 
isms to  cause  disagreeable  tastes  or  odors.  The  observed  color 
varied  from  120  to  46. 

At  Lake  Cochituate  Chlamydomonas  was  present  in  the  water 
in  sufficient  numbers  to  make  the  water  objectionable  for  drinking 
purposes  from  the  beginning  of  the  year  until  June  1,  and  from 
September  20  to  the  end  of  the  year.  Dinobryon  was  also  present 
in  the  water  in  November.  There  were  660  units  per  cubic  centi- 
meter of  Uroglena  in  the  water  at  the  southerly  end  of  the  lake  in 
March,  and  600  units  in  June,  but  none  was  observed  at  the  north- 
erly end  of  the  lake,  from  which  the  water  is  taken*  A  growth  of 
Asterionella  developed  in  November  and  December,  reaching  a  maxi- 
mum of  3,040  units  on  December  6.  The  color  of  the  surface 
samples  ranged  during  the  year  from  35  to  20. 

In  the  Weston  Reservoir  Asterionella  was  present  during  the 
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early  part  of  the  year  and  until  June,  with  a  maximum  of  11,000 
units  on  May  11,  and  Dinobryon  was  present  in  November  and 
December,  with  a  maximiun  of  1,330  units  on  November  9.  In 
both  cases  the  growths  occurred  at  the  same  time  as  similar  growths 
in  the  Sudbury  Reservoir,  from  which  the  Weston  Reservoir  is 
supplied. 

The  principal  organisms  in  the  Waban  HiU  Reservoir  were  As- 
terionella  from  January  until  June,  with  a  maximum  of  9,700  units 
early  in  May;  Uroglena,  which  caused  a  disagreeable  odor,  in  the 
latter  part  of  May;  and  Dinobryon,  which  gave  the  water  a  fishy 
odor,  during  the  latter  part  of  November. 

The  water  in  Spot  Pond  contained  Asterionella  during  the  early 
part  of  the  year,  but  the  numbers  present  were  not  large  enough  to 
give  an  objectionable  taste  to  the  water,  except  for  six  weeks  in 
April  and  May.  Uroglena  was  present  in  small  numbers,  but  only 
once,  on  June  7,  in  sufficient  numbers  to  give  a  noticeable  odor  to 
the  water.  Dinobryon  was  present  in  small  numbers  from  October 
to  the  end  of  the  year.    The  average  color  of  the  water  was  16. 

The  waters  of  the  Fells  and  Bear  Hill  reservoirs  contained  the 
same  organisms,  in  substantially  the  same  numbers,  as  Spot  Pond. 

Uroglena  was  present  in  the  Forbes  Hill  Reservoir  with  5,200 
units  in  April,  and  again  in  December  with  4,630  units,  and  in  the 
Mystic  Reservoir  during  the  first  five  months  of  the  year. 

The  growth  of  Asterionella  was  so  general  in  all  of  the  reservoirs 
from  which  it  was  necessary  to  draw  the  supply  of  the  District 
that  the  water  drawn  from  the  taps  in  all  portions  of  the  Metropolitan 
District,  with  the  exception  of  the  northern  high-service  district, 
which  is  supplied  from  Spot  Pond,  had  an  objectionable  taste  and 
odor  from  about  March  1  to  July  1.  Other  objectionable  growths 
were  prevented  from  reaching  the  consumers  by  isolating  the  reser- 
voirs while  the  waters  were  not  suitable  for  use. 

In  August  complaints  were  received  from  a  small  district  in  Mil- 
ton of  the  presence  of  organisms  of  considerable  size  in  the  water  as 
drawn  from  the  taps.  The  organisms  proved  to  be  Planaria 
Maculata,  a  fiat  worm,  and  Acellus  Aquaticus,  belonging  among 
the  Crustacea.  As  they  could  not  be  foimd  elsewhere,  it  is  supposed 
that  they  were  breeding  in  the  local  distributing  pipes. 

In  Appendix  No.  4,  tables  Nos.  26  to  32,  are  given  the  results  of 
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chemical  examinations  of  the  water  made  by  the  State  Board  of 
Health,  and  in  tables  Nos.  33  and  34  the  average  number  of  organisms 
and  bacteria  in  the  water  during  each  of  the  past  twelve  years. 

Sanitaey  Inspection. 

A  force  varying  from  3  to  15  men  has  been  employed  to  patrol 
the  several  reservoirs  for  the  purpose  of  detecting  any  violations  of 
the  regulations  of  the  Board  relative  to  boating,  fishing,  hunting 
and  polluting  the  water  or  injuring  the  property  of  the  Common- 
wealth. 

On  the  Wachusett  watershed  9  cases  of  typhoid  fever  and  1  of 
dysentery  were  reported,  all  from  the  town  of  Holden,  and  with 
the  exception  of  2  cases,  which  occurred  at  the  Mount  Pleasant 
Hotel,  all  cases  occurred  in  houses  not  supplied  with  water  from  a 
public  water  supply.  An  epidemic  of  typhoid  fever  originated 
among  the  600  guests  at  the  Mount  Pleasant  House,  in  Holden,  on 
Labor  Day,  September  6,  which  is  reported  to  have  resulted  in  59 
cases  and  8  deaths.  With  2  exceptions  these  cases  developed  outside 
the  watershed.  Investigation  by  the  State  Board  of  Health  showed 
that  the  epidemic  was  caused  by  the  contamination  of  the  milk  used 
at  the  hotel  by  a  waitress  who  was  suffering  from  the  disease  in  a 
mild  form. 

On  the  Sudbury  and  Cochituate  watersheds  5  cases  of  typhoid 
fever  were  reported  from  Marlborough,  5  from  Westborough,  2 
from  Ashland,  6  from  South  Framingham  and  1  from  Natick,  mak- 
ing a  total  of  19,  as  compared  with  24  during  the  year  1908.  In  9 
of  these  cases  the  patients  resided  in  houses  connected  with  the 
public  sewers,  which  discharge  outside  the  watersBed.  In  all  cases 
precautions  were  taken  to  protect  the  water  supply  from  danger  of 
pollution. 

The  sanitary  conditions  on  the  Wachusett  watershed  have  been 
improved  by  the  removal  of  5  buildings,  4  of  which  were  on  property 
belonging  to  the  Board,  and  by  the  construction  of  7  cesspools. 
Twenty  new  buildings  were  built  on  the  watershed  during  the  year, 
16  of  which  were  provided  with  cesspools  to  receive  the  drainage. 
The  Dawson  and  Woods  mills  at  Holden  have  not  been  operated 
during  the  past  year,  and  as  a  result  the  number  of  persons  residing 
in  the  tenements  on  the  mill  properties  was  124  less  than  during  the 


No.  57.] 


AND  SEWERAGE  BOARD. 


127 


previous  year.  On  the  other  hand,  a  larger  force  has  been  employed 
in  the  mills  at  Jeffersonville,  and  the  population  in  the  mill  tene- 
ments at  this  point  has  increased  from  161  to  228. 

On  the  Sudbury  watershed  44  old  and  14  new  premises  were  con- 
nected with  the  public  sewers,  which  convey  the  drainage  outside  the 
watershed.  Mr.  Waldo  Fay  constructed  on  the  grounds  of  his  private 
school  in  Southborough  a  cesspool  6  feet  x  6  feet  x  12^  feet  in 
length,  to  receive  and  care  for  the  overflow  from  the  old  cesspool, 
which  had  failed  to  care  for  the  drainage  from  the  school  buildings. 

On  the  Cochituate  watershed  33  old  and  29  new  premises  were 
connected  with  the  public  sewers. 

In  the  four  places  on  the  Sudbury  and  Cochituate  watersheds 
which  have  systems  of  sewerage  conveying  the  drainage  outside  the 
watersheds,  there  were  on  December  31,  1909,  3,722  premises  con- 
nected with  the  sewers  and  169  premises  not  yet  connected  on  streets 
where  there  are  existing  sewers,  as  follows:  — 


PremiMs 

oonneoted  with 

Sewers. 


Premises  not 

connected  with 

Sewers. 


Marlborough, 
Westboroiigh, 
Framinsham, 
Natick.     . 
Totals, 


During  the  year  a  number  of  persons  were  apprehended  in  viola- 
tion of  the  regidations  of  the  Board.  Forty-eight  persons  were  ap- 
prehended for  violations  of  fishing  regulations.  Eleven  of  these  were 
summoned  into  court  and  6  of  them  were  fined.  Sixteen  men  and 
boys  were  discovered  bathing  in  the  reservoirs.  Five  of  these  were 
sunmioned  into  court  and  2  were  fined. 

The  cutting  of  ice  at  Framingham  reservoirs  Nos.  2  and  3,  the 
Sudbury  and  Whitehall  reservoirs,  and  Dudley  and  Waushacum 
ponds  has  been  inspected  to  see  that  the  work  was  done  in  such  a 
way  as  not  to  pollute  the  water  supply. 

A  summary  of  the  work  of  sanitary  inspection  for  the  year  1909 
is  given  in  the  following  tables.     The  first  table  shows  for  the  Wa- 
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chusett  watershed  the  number  of  premises  inspected,  the  classification 
of  cases  inspected  and  the  condition  of  the  premises  at  the  end  of 
the  year;  the  second  table  gives  the  corresponding  information  for 
the  Sudbury  and  Cochituate  watersheds. 

The  headings  of  these  tables  are  easily  oinderstood,  except  in  a 
few  instances :  under  the  heading  "  Premises  Vacant "  are  included 
all  cases  which  at  present  furnish  no  objectionable  drainage,  but 
which  might  furnish  such  drainage  if  the  premises  were  occupied; 
under  the  heading  "  Unsatisfactory "  are  included  all  cases  where 
it  is  possible  that  under  the  most  unfavorable  conditions  drainage 
from  privies  or  sinks  may  reach  a  water  course,  all  suspected  cases 
and  all  cases  of  manufacturing  wastes  entering  feeders,  even  though 
there  may  have  been  some  attempt  at  previous  purification.  This 
class  is  about  3^^  per  cent,  of  the  total  number  of  premises. 
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Swamp  Ditches  and  Brooks. 

The  drainage  ditches  in  swamps  on  the  several  watersheds,  ag- 
gregating 36.36  miles  in  length,  have  been  cleaned,  and  the  weeds 
and  brush  mowed  and  burned  for  a  width  of  10  to  20  feet  on  either 
side  of  the  ditches.  Four  wooden  dams  or  bulkheads  forming  two  set- 
tling basins  at  the  outlet  of  the  ditches  leading  from  Crane  Swamp 
and  a  small  swamp  about  300  feet  below  the  upper  dam  into  the  open 
channel  of  the  Wachusett  Aqueduct  have  been  replaced  by  concrete 
bulkheads  8  inches  thick,  provided  with  grooves  for  stop-planks  to  con- 
trol the  elevation  of  the  water.  A  new  settling  basin  has  been  con- 
structed to  prevent  the  washing  of  sand  into  the  open  channel  from  a 
small  brook  entering  from  the  north  about  600  feet  below  the  terminal 
chamber.  The  cost  of  these  bulkheads  was  $393.92.  Four  bridges 
over  ditches  on  the  Sears  estate  in  Southborough  discharging  into  the 
open  channel,  and  two  o\er  Broad  Meadow  Brook  and  two  over 
Angelico  Brook  discharging  into  the  Sudbury  Reservoir,  have  been 
re-covered  with  2-inch  chestnut  plank. 

Observations  of  the  colors  of  waters  from  swamps  have  been  made 
monthly  and  the  results  tabulated  as  follows :  — 


Area  of 
Water- 
shed 
(Acres). 

Area  of 
Swamp 
(Acres). 

Lenfth 

Ditches 
(Feet). 

COLOBS  OF  WaTKBS   (PLATINITlf  StAKDASO). 

BSFOBB    DBAININO. 

AJTKB  DBAININO. 

SWAMP. 

Averages 

for  Years 

1804. 1805, 

1890. 

Averages 

for  Years 

1000. 1001, 

1902. 

1907. 

1008. 

1909. 

Crane, 

No.  54, 

No.  55,         .        .        ■ 

No.  76,         ... 

1,856 
750 

1,625 
225 

460 
72 

220 
26 

45,250 
8,930 

27,661 
6,173 

196 

90 

127 

44 

77 
63 
80> 
27 

72 
41 
44 
24 

64 

1 

33 
86 
20 

>  Nearly  one-half  of  the  ditches  in  swamp  55  were  not  built  until  1007. 


Pbotection  OP  Supply. 

In  addition  to  the  work  of  sanitary  inspection  and  the  care  of  the 
swamp  ditches,  which  are  described  elsewhere  in  this  report,  the 
work  of  protecting  the  supply  has  included  the  maintenance  and 
operation  of  filter-beds  for  the  purpose  of  purifying  surface  water 
from  thickly  populated  districts  before  its  admission  to  the  storage 
reservoirs.     The  Marlborough  Brook  filter-beds,  with  an   area  of 
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14  acres,  filter  the  water  from  about  1.8  square  miles  in  the  thickly 
settled  portion  of  the  city  of  Marlborough  before  its  admission  to 
the  Sudbury  Reservoir.  These  beds  were  cleaned  in  June  and  weeded 
in  September  and  October.  With  the  exception  of  a  small  quantity 
of  water  which  overflowed  into  the  reservoir  on  February  20,  the 
entire  discharge  of  the  brook  was  filtered.  During  1  day  in  Feb- 
ruary, 3  days  in  March,  3  days  in  April  and  2  days  in  May  there 
was  a  small  flow  of  diluted  sewage  into  the  filter-bed  near  Farm  Road, 
which  receives  the  overflow  from  the  Marlborough  main  sewer  during 
freshets,  and  there  was  a  flow  of  ground  water  into  the  bed  at  times 
during  February,  March,  April  and  May. 

The  surface  drainage  from  an  area  of  about  1  square  mile  in  the 
thickly  settled  portion  of  Natick  is  collected  in  a  basin  and  then 
pumped  on  to  filter-beds  before  entering  Lake  Cochituate.  The  pumps 
were  operated  on  174  days  during  the  year.  A  small  quantity  of 
unfiltered  water  overflowed  into  the  lake  from  the  basin  on  Pegan 
Brook  on  February  20,  and  small  quantities  were  wasted  from  the 
intercepting  ditch  into  the  lake  on  February  10,  20  and  24.  The 
total  quantity  pumped  was  251,598,000  gallons,  equivalent  to  a 
daily  average  of  689,310  gallons.  Of  the  total,  174,605,000  gallons 
were  from  Pegan  Brook  and  76,993,000  gallons  from  the  intercepting 
ditch  which  collects  water  from  the  brooks  formerly  draining  into 
Pegan  Brook  Meadow.  The  total  quantity  of  coal  consumed  was 
150,094  pounds,  and  1,676  gallons  of  water  were  pumped  per  pound 
of  coal.  The  cost  of  operating  the  station,  cleaning  the  filter-beds 
and  caring  for  the  grounds  was  $2,606.47,  making  the  cost  per  million 
gallons  treated  $10.36.  The  filter-beds  were  cleaned  several  times 
during  the  year  and  the  ditches  in  the  receiving  reservoir  were 
cleaned  once.  The  interior  wood  and  iron  work  and  the  exterior 
woodwork  of  the  pumping  station  were  painted. 

The  Sterling  filter-beds,  having  an  area  of  2  acres,  receive  water 
from  the  brook  draining  about  225  acres  in  the  village  of  Sterling. 
The  beds  were  in  continuous  operation  during  the  year.  On  the 
morning  of  March  25  a  heavy  rain  occurred  which  filled  all  four  of 
the  beds  with  water.  At  this  time  two  small  slides  occurred  in  the 
southwesterly  corner  of  the  embankment  of  bed  No.  3,  the  larger 
slide  being  about  30  feet  long  x  15  feet  wide,  and  the  smaller  one 
about  10  feet  long  x  8  feet  wide.     These  slides  consisted  of  the  slip- 
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ping  off  of  the  outside  face  of  the  embankment  for  a  thickness  of  about 
12  inches,  which  at  this  time  was  thoroughly  saturated  with  water. 
The  slides  were  undoubtedly  due  to  the  porous  character  of  the  ma- 
terial which  was  placed  in  the  embankments  during  construction. 
The  embankment  was  repaired  and  strengthened  by  excavating  a 
trench  10  feet  deep,  1%  feet  wide  at  the  bottom  and  31^  f^^t  wide 
at  the  top,  through  the  centre  of  the  embankment  for  a  distance  of 
170  feet,  and  filling  the  trench  with  a  mixture  of  loam  and  clay  thor- 
oughly consolidated  for  a  depth  of  7  feet,  the  remaining  3  feet  being 
filled  with  gravel,  sand  and  loam.  At  the  same  time  a  blind  drain 
345  feet  long  was  constructed  across  land  of  the  Commonwealth  and 
land  of  Charles  Nixon  for  the  purpose  of  carrying  off  water  which 
collected  on  the  surface  of  the  ground  below  the  filter-beds. 

The  filter-beds  which  receive  the  drainage  from  the  Worcester 
County  Training  School  at  Oakdale  have  been  operated  continuously 
and  satisfactorily  during  the  year.  The  small  filter-beds  which  re- 
ceive the  drainage  from  a  few  small  cottages  at  Sterling  Junction 
were  in  use  from  April  23  to  November  1,  inclusive. 

During  the  year  about  1,000  notices,  setting  forth  certain  re- 
strictions and  regulations  adopted  by  the  Board  in  connection  with 
the  protection  of  the  waters  and  property,  have  been  posted  through- 
out the  marginal  lands  of  the  several  feservoirs  and  along  the  several 
aqueducts.  The  notices  are  17  inches  x  28  inches  in  size,  printed 
on  doth,  in  letters  which  can  be  easily  read  at  a  considerable  dis- 
tance. The  notices  at  the  Wachusett,  Sudbury,  Hopkinton,  Ashland 
and  Framingham  No.  2  reservoirs  and  along  the  open  channel  of 
the  Wachusett  Aqueduct  are  worded  as  follows,  with  the  exception 
that  smoking  on  the  grounds  is  forbidden  about  the  Wachusett  Reser- 
voir :  — 
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BATHING 
BOATING 

FISHING  WITHOUT  A  PERMIT 

BUILDING  FIRES 
HUNTING 
TRAPPING 
SNARING 
SMOKING 
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AND    ANY    ACTS   TENDING    TO 

POLLUTE  THE  WATERS 

OR 

INJURE  THE  PROPERTY 

OP   THE   OOMMONWBALTH 

ARE  PROHIBITED 
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At  the  other  reservoirs  the  notices  are  similar,  but  at  Spot  Pond 
and  the  Weston  Eeservoir  fishing,  picknicking  and  skating  are  also 
prohibited,  and  fishing  is  not  allowed  in  Framingham  Reserroir  No.  3 
and  the  northern  division  of  Lake  Cochituate. 

FOBESTEY. 

In  connection  with  the  several  reservoirs  and  aqueducts  the  Board 
has  under  its  care  and  control  about  10,000  acres  of  land,  a  large 
part  of  which  is  covered  with  trees.  Around  the  Wachusett  Eeser- 
voir 1,341  acres  of  land  have  been  planted  with  white  pines  during 
the  past  seven  years,  and  considerable  numbers  of  pines  have  been 
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planted  around  the  Sudbury  Reservoir.  There  are  still  several  hun- 
dred acres  which  it  is  proposed  to  plant  with  pines,  but  the  greater 
part  of  the  forestal  work  now  consists  in  the  care  of  the  trees  which 
have  been  planted,  the  improvement  and  thinning  of  forested  areas 
and  in  the  care  and  improvement  of  the  forest  roads. 

During  the  past  year  an  area  of  25.7  acres  at  the  Wachusett  Res- 
ervoir was  planted  with  three-year-old  white  pine  seedlings  placed 
6  feet  apart  in  each  direction.  There  were  used  in  doing  this  work 
about  36,000  white  pine  seedlings.  When  the  Wachusett  Reservoir 
was  constructed  two  rows  of  arbor  vitse  trees  were  set  parallel  with  and 
25  feet  from  the  shore.  A  very  large  proportion  of  these  trees  died, 
and  during  the  past  season  11.4  miles,  or  somewhat  less  than  half 
of  the  shore  line,  have  been  replanted  with  34,050  arbor  vita  trees 
spaced  3  feet  apart  in  rows  2  feet  apart,  at  a.  cost  of  about  $29  per 
mile.  The  work  of  cutting  trees  and  brush  which  interfered  with 
the  growth  of  young  pines  and  the  improvement  by  thinning  of  older 
hardwood  growths  has  been  continued.  About  230  acres  of  young 
white  pines  were  treated  in  this  manner,  at  a  cost  of  $6.50  per  acre, 
and  an  improvement  thinning  of  about  31  acres  of  twenty  to  thirty 
year  old  white  pines  and  chestnuts  was  made,  at  a  cost  of  $28  per 
acre. 

A  mature  growth  of  white  pines  on  about  2%  acres  of  land  lying 
between  Waushacum  Street  and  the  west  shore  of  the  Stillwater  River 
was  cut  and  manufactured  into  lumber,  a  portion  of  which  was  sold 
and  a  portion  used  in  the  construction  of  sewage  carriers  at  the 
Clinton  sewerage  filter-beds.  The  cost  of  the  labor,  teaming  and 
millwork  in^ connection  with  the  cutting  of  this  lumber  was  $1,227.90. 
Limiber  and  cordwood  were  sold  to  the  amount  of  $1,206,75,  and 
20,350  feet  of  2-inch  white  pine  plank,  valued  at  $712.25,  were  ob- 
tained for  use  on  the  works. 

Trees  which  were  destined  to  be  killed  by  the  permanent  raising 
of  the  level  of  the  water  in  what  are  known  as  the  "  Lily  Ponds,"  in 
West  Boylston,  have  been  cut  and  worked  into  lumber  and  cordwood. 

Maple  seedlings  have  been  transplanted  from  the  field  to  the  sides 
of  the  highway  between  Clinton  and  West  Boylston  and  set  35  feet 
apart  for  a  distance  of  nearly  2  miles. 

The  Flagg  nursery  now  contains  23,350  white  pines  and  19,350 
arbor  vitae.    In  the  Lamson  nursery  there  are  58,100  arbor  vitse. 
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The  following  table  gives  information  regarding  the  marginal  and 
outlying  lands  belonging  to  the  Board  in  the  Wachuaett  watershed :  — 


Marginal  Lands. 

m 

Area  of  land  which  was  forested  when  acquired,  not  since  improved, 
Area  of  land  which  was  forested  when  acquired,  and  since  improved, 
Area  which  has  been  planted  with  trees,  and  not  cleared. 
Area  which  has  been  planted  with  trees,  and  since  cleared, 

Area  to  be  planted  with  trees, 

Area  open,  which  will  probably  not  be  planted,  . 
Area  of  marginal  strip  along  shores  of  reservoir,  . 


Outlying  Lands. 

Area  of  land  which  was  forested  when  acquired. 
Area  of  land  not  available  to  plant,     . 
Area  to  be  planted  with  trees. 


Total  area. 


Acres. 

1,235 
240 
622 
719 
28 
339 
197 

3,380 

294 
295 
339 

928 
4,308 


The  brush  and  weeds  on  all  forest  roads  and  on  highway  roadsides 
at  the  Wachusett  Reservoir  have  been  cut  and  burned. 

Fire  patrol  service  has  been  maintained  throughout  the  marginal 
lands  of  the  Wachusett  Reservoir  during  the  spring  and  fall  of  the 
year  for  the  protection  of  the  improved  timber  and  young  white  pine 
forests.  Notwithstanding  this  precaution  three  fires  occurred  in 
the  recently  planted  white  pine  stands  and  one  in  sprout  and  timber 
land.  The  fires  in  the  white  pine  stands  burned  over  8^  acres  on 
the  Bullard  farm  in  West  Boylston,  9  acres  on  Carville  Hill  and 
5  acres  on  the  Woods  farm,  both  in  Clinton,  and  destroyed  27,200 
white  pines,  valued  at  $416.  The  fourth  fire  burned  over  about  60 
acres  of  land  on  the  Gates  farm,  covered  with  a  sprout  growth  of  no 
value.  Two  of  the  fires  were  of  incendiary  origin.  Five  boys  were 
summoned  into  court  for  setting  these  fires,  one  of  whom  was  fined 
$30  and  three  others  were  placed  on  probation  for  six  months. 

At  the  Sudbury  Reservoir  the  forestal  work  has  consisted  in  plant- 
ing 5,000  white  pines,  cutting  out  brush  and  undesirable  trees  from 
among  20  acres  of  white  pines  on  Pine  Hill  and  several  other  points 
around  the  reservoir. 
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At  the  Ashland  Reservoir  about  100  white  pines  were  planted  on 
the  southerly  side  of  the  waste-way.  Two  hundred  white  pines  were 
planted  at  the  Hopkinton  Reservoir  between  the  filter-beds  and  the 
channel  of  Indian  Brook,  and  60  on  the  opposite  side  of  the  channel. 
Around  Lake  Cochituate  and  along  the  Sudbury  and  Cochituate 
aqueducts  the  forest  growth  has  been  improved  by  cutting  out  under- 
brush and  undesirable  trees. 

The  work  of  protecting  the  trees  from  the  ravages  of  destructive 
insects  has  required  the  expenditure  of  $8,012.28,  distributed  as 
follows :  — 

Spot  Pond, $3,591  05 

Chestnuk  Hill  Reservoir, '   918  41 

Weston  Reservoir  and  Aqueduct, 1,419  94 

Mystic  Lake,  pumping  station  and  reservoir, 313  25 

Sudbury  and  Cochituate  aqueducts, 310  98 

Lake  Cochituate, 176  00 

Sudbury   Reservoir, 364  00 

Whitehall  Reservoir, 4  81 

Wachusett  Reservoir  and  Aqueduct,  gypsy  and  brown-tail  moths,  388  67 

Wachusett  Reservoir,  pine-tree  weevil, 525  17 


$8,012  28 


At  Spot  Pond  six  colonies  of  gypsy  moths  were  discovered  on  the 
property  of  the  Board  and  the  caterpillars  were  very  plenty  adjoin- 
ing the  property  line  between  the  Board  and  the  city  of  Medford 
at  the  south  end  of  the  pond.  Beginning  on  June  3  the  trees  on 
about  13  acres  of  land  were  sprayed  with  4,850  gallons  of  a  mixture 
of  arsenate  of  lead  and  water. 

At  Chestnut  Hill  Reservoir  the  number  of  gypsy  moths  was  some- 
what larger  than  during  the  previous  year,  due,  mainly,  to  the  neg- 
lect of  adjoining  property  owners. 

At  the  Weston  Reservoir  and  along  the  aqueduct  to  the  terminal 
chamber  the  trees  have  not  been  injured  by  the  moths,  but  very  care- 
ful attention  and  considerable  work  was  required  to  prevent  the  cater- 
pillars from  entering  the  property  of  the  Board  from  the  neighboring 
estates,  which  were  badly  infested.  About  450  pounds  of  arsenate 
of  lead  were  used  in  spraying  trees  on  14  acres. 

There  was  a  large  increase  in  the  number  of  gypsy  moths  at  Lake 


138  METROPOLITAN  WATER  [Pub.  Doc. 

Cochituate^  and  4^350  egg  clusters  were  destroyed,  as  compared  with 
800  during  the  previous  year. 

At  the  Sudbury  Reservoir  there' was  a  large  increase  in  the  number 
of  brown-tail  moths  and  several  colonies  of  gypsy  moths  have  been 
recently  discovered.  The  young  pines  have  been  also  infested  with 
the  pine-tree  weevil,  which  necessitates  cutting  off  and  burning  the 
infested  shoots. 

At  the  Wachusett  Reservoir  the  weevil  has  caused  considerable 
injury  to  the  young  pines. 

All  the  areas  planted  with  pines,  aggregating  1,341  acres,  were 
inspected  during  the  month  of  July,  and  the  affected  shoots  cut  off 
and  bui^ied  at  a  cost  of  $525.17.  The  proportion  of  trees  affected 
varied  in  different  localities  from  1  in  25  to  1  in  3. 

The  nests  of  the  brown-tail  moth  were  removed  from  trees  along 
the  open  channel,  on  the  grounds  at  the  Wachusett  Dam,  at  the  Clin- 
ton sewerage  filter-beds  and  around  the  upper  end  of  the  Wachusett 
Reservoir  at  West  Boylston  and  Oakdale  in  about  the  same  numbers 
as  during  the  previous  year. 

DisTBiBUTiNa  Resebvoibs. 

The  distributing  reservoirs  maintained  by  the  Board  are  the  Weston 
and  Chestnut  Hill  reservoirs,  the  Waban  Hill  and  Forbes  HiU  res- 
ervoirs and  the  Forbes  Hill  standpipe  of  the  southern  high-service 
system;  Spot  Pond  and  the  Mystic  Reservoir  near  Tufts  College  of 
the  northern  low-service  system;  the  Fells  and  Bear  Hill  reservoirs 
of  the  northern  high-service  system,  and  the  Arlington  standpipe  of 
the  northern  extra  high-service  system. 

Weston  Reservoir. 

No  work  has  been  done  at  this  reservoir  other  than  that  required  to 
keep  the  grounds  and  buildings  in  good  order.  A  large  part  of  the 
work  required  has  been  in  connection  with  the  protection  of  the  trees 
and  shrubs  from  the  gypsy  and  brown-tail  moths.  The  reservoir, 
with  its  buildings  and  grounds,  is  in  good  condition.  The  attendant's 
house  was  painted. 
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Chestnut  Hill  Reservoir, 

The  buildings  and  grounds,  including  the  grounds  around  the  two 
pumping  stations,  have  received  the  usual  care  and  are  in  good  con-r 
dition.  The  cupola  of  the  old  effluent  gate-house  required  extensive 
repairs,  and  as  it  appeared  to  serve  no  useful  or  ornamental  purpose 
has  been  removed  and  a  stone  chimney  substituted  at  the  apex  of  the 
roof. 

Wahan  Hill  Reservoir. 

The  outer  slope  of  the  reservoir  embankments  was  given  a  dress- 
ing of  fertilizer  and  the  stairway  leading  to  the  gate-house  was  re- 
pointed.    The  reservoir  and  grounds  are  in  good  condition. 

Forbes  Hill  Reservoir  and  Standpipe. 

The  woodwork  of  the  standpipe  tower  was  painted  during  the  year. 

The  floor  of  the  tower  has  gradually  disintegrated  and  should  be 

resurfaced  during  the  coming  year.    The  reservoir  has  been  kept  full 

of  water  but  has  not  been  drawn  upon  for  the  supply  of  the  District. 

Spot  Pond,  Fells  and  Bear  Hill  Reservoirs. 

A  foreman  and  7  laborers  have  been  employed  in  operating  gates 
controlling  the  flow  of  water,  cleaning  the  screens  and  caring  for  and 
policing  the  grounds  and  buildings  at  these  reservoirs.  A  22-foot 
boat,  operated  by  a  gasoline  engine,  has  been  placed  on  Spot  Pond 
for  use  in  policing  the  pond  and  in  driving  away  the  gulls  and 
ducks  which  congregate  on  the  pond  in  large  numbers  at  some  seasons 
of  the  year.  On  August  15  an  electric  car  line  was  placed  in  service, 
which  enables  the  public  to  reach  the  south  end  of  Spot  Pond,  and 
since  that  date,  especially  on  Sundays  and  holidays,  the  work  of 
patrolling  the  shores  of  the  reservoir  in  order  to  protect  the  property 
of  the  Board  and  prevent  pollution  of  the  water  supply  has  beeii 
greatly  increased. 

Mystic  Reservoir. 

The  interior  of  the  gate-house  has  been  painted.  The  reservoir  has 
been  used  to  control  the  pressure  of  the  water  supplied  to  the  town 
of  Arlington. 
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Mystic  Lake  and  Pumping  Station. 

The  building  formerly  occupied  by  the  attendant  at  the  lake  has 
been  torn  down.  The  exterior  woodwork  of  the  old  pumping  station 
building  has  been  scraped  and  partially  painted. 

Arlington  Standpipe. 

The  groimds  around  the  standpipe  have  been  cared  for  by  the 
town  of  Arlington.  The  standpipe  structure  has  required  very  little 
attention.  The  wooden  floor  of  the  gallery  around  the  top  of  the 
standpipe  has  been  oiled  and  a  portion  of  the  ironwork  of  the  stairway 
has  been  painted. 

Pipe  Tabds. 

The  buildings  at  Chestnut  Hill  and  Glenwood  are  in  good  con- 
dition^ with  the  exception  that  the  exterior  woodwork  of  the  build- 
ings at  Glenwood  will  require  painting  during  the  coming  year. 

Pipe  Lines. 

The  length  of  pipe  lines  owned  and  operated  by  the  Metropolitan 
Water  and  Sewerage  Board  was  increased  by  7.88  miles  during  the 
year,  making  the  total  on  December  31,  1909,  92.53  miles.  The 
length  of  mains  4  inches  in  diameter  and  larger  connected  with  the 
works  but  owned  and  operated  by  the  several  cities  and  towns  sup- 
plied with  water  is  1,602.62  miles. 

Thirty-three  leaks  have  been  repaired  on  the  pipe  lines  maintained 
by  the  Board,  at  a  cost  of  $1,540.42,  not  including  sums  paid  in  two 
cases  for  damages  to  private  property  by  water  which  flowed 
from  broken  pipes.  At  2.30  p.m.  on  May  25  the  48-inch  main  in 
Franklin  Street,  Brighton,  broke  and  caused  the  flooding  of  property 
in  the  immediate  neighborhood.  This  break  was  repaired  at  a  cost 
of  $223.83  and  $215  were  paid  on  account  of  damage  to  property. 
On  December  24,  at  9.30  p.m.,  a  break  occurred  in  the  same  48-inch 
pipe  line  in  Harvard  Square,  in  Cambridge.  A  section  of  the  pipe 
about  6  feet  long  and  4  feet  wide  was  blown  from  the  side  of  the 
pipe,  resulting  in  the  escape  of  a  large  volume  of  water  for  a  period 
of  about  1%  hours.  Many  buildings  in  the  vicinity  were  flooded, 
some  of  which  contained  valuable  goods.  The  main  was  repaired  and 
refilled  in  readiness  for  use  at  midnight  of  the  following  day.    The 
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cost  of  the  repairs  was  $459.07.  The  cost  of  the  damage  to  property 
will  approximate  $20,000.  Of  the  remaining  leaks  23  occurred  from 
loosened  leaded  joints.  Two  in  Pearl  Street,  Somerville,  were  caused 
by  defective  joints  on  the  30-inch  wrought-iron,  cement-lined  main, 
and  two  occurred  at  leaded  joints  in  the  36-inch  main  crossing  the 
Mystic  River.  One  was  caused  by  a  defective  48-inch  wood  joint 
on  Beacon  Street,  in  Brookline. 

The  abolition  of  the  grade  crossing  of  the  Boston  &  Maine  Rail- 
road at  Pleasant  Street,  in  Maiden,  has  necessitated  the  temporary 
and  permanent  relocation  of  the  30-inch  high-service  main  in  Pleasant 
Street.  In  order  that  the  water  supply  might  be  maintained  without 
interruption  in  Everett,  Chelsea,  Revere,  Winthrop  and  other  towns 
in  the  northern  high-service  district  while  the  lowering  of  the 
street  was  in  progress,  a  temporary  line  of  24-inch  pipe  about  1,000 
feet  long  was  laid  around  the  site  of  the  work  between  June  18  and 
July  18,  and  after  the  street  had  been  lowered  the  30-inch  main  was 
relaid  for  a  distance  of  590  feet  and  connected  with  the  30-inch 
pipes  at  either  end.  The  final  connections  were  made  and  the  tem- 
porary main  abandoned  on  August  22.  A  considerable  portion  of 
the  labor  in  connection  with  excavating  and  moving  the  pipes  was 
done  by  the  Boston  &  Maine  Railroad.  The  cost  of  materials  and 
labor  furnished  by  this  department  was  $2,295.66,  which  is  to  be 
paid  by  the  Railroad  Company  as  a  portion  of  the  cost  of  abolishing 
the  grade  crossing. 

The  construction  of  the  subway  in  Massachusetts  Avenue,  in 
Cambridge,  has  necessitated  the  relocation  of  the  48-inch  main  be- 
tween Central  Square  and  Norfolk  Street.  By  agreement  with  the 
Boston  Elevated  Railway  Company,  which  bears  the  expense  of 
the  changes,  a  new  line  of  48-inch  pipe  is  to  be  laid  in  Prospect  and 
Austin  streets,  crossing  over  the  subway  in  Central  Square.  This 
line,  which  is  about  1,200  feet  long,  will  be  connected  with  the  ex- 
isting main  at  the  comer  of  Austin  and  Norfolk  streets  and  on  Mag- 
azine Street,  and  the  present  pipe  in  Massachusetts  Avenue  and 
Norfolk  Street  abandoned.  About  950  feet  of  this  pipe  have  been 
laid  in  Prospect  and  Austin  streets  by  the  Hugh  Nawn  Contracting 
Company,  under  the  supervision  of  this  department.  The  laying  of 
the  pipes  over  the  subway  and  making  the  necessary  connections 
will  not  be  done  until  spring.     It  is  expected  that  the  construction 
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of  the  subway  will  also  necessitate  changes  in  the  48-inch  main  at 
Harvard  Square  during  the  coming  year. 

The  maintenance  of  the  water  in  the  Charles  River  at  grade  8 
by  the  closing  of  the  Charles  River  Dam  has  made  necessary  the  re- 
enforcement  of  the  riprap  on  the  shore  at  the  pipe  crossing  near  the 
foot  of  Magazine  Street  in  Cambridge. 

A  48-inch  wooden  insulating  joint  was  substituted  for  the  rubber 
joint  on  Middlesex  Avenue  in  Medford,  at  a  cost  of  $297. 

The  ironwork  on  the  bridge  supporting  the  48-inch  main  over  the 
Boston  &  Maine  Railroad  at  Walnut  Street  in  Somerville  has  been 
scraped  and  painted  with  two  coats  of  red  lead  and  one  coat  of 
Smith's  compound.  The  sheet  lead  Me  of  an  inch  thick^  with  which 
the  lower  chord  of  the  bridge  girders  was  covered  in  1907  as  a  pro- 
tection against  the  gases  from  the  locomotives,  was  replaced  with 
lead  %  of  an  inch  in  thickness,  as  holes  had  been  worn  through  the 
thinner  lead  by  the  cinder  blast  from  the  engine  smoke  stacks. 

A  portion  of  the  plank  floor  was  relaid  on  the  bridge  over  the 
Boston  &  Maine  Railroad  at  College  Avenue  in  Medford. 

In  addition  to  connections  made  on  account  of  the  laying  of  new 
mains  a  16-inch  connection  was  made  in  Maiden  Square  between 
the  30-inch  high-service  main  and  a  12-inch  main  of  the  city  of 
Maiden,  to  be  used  only  for  supplying  water  for  the  extinguishment 
of  fires. 

A  connection  with  the  Chelsea  pipe  system  on  Powderhom  Hill 
was  enlarged  from  8  inches  to  12  inches  in  order  to  furnish  an  ample 
supply  for  a  special  fire  service  main  laid  by  the  city  of  Chelsea  for 
the  protection  of  several  large  manufacturing  plants. 

Metering  of  Wateb  to  Municipalities. 

On  December  31,  1909,  there  were  60  Venturi  meters,  4  Hersey 
disc,  1  Hersey  torrent  and  1  Hersey  detector  meters,  1  Crown  and 
3  Union  rotary  meters  connected  with  the  pipe  system  for  use  in 
measuring  the  water  supplied  to  the  several  municipalities  in  the 
Metropolitan  District.  These  meters  have  been  read  and  inspected 
twice  each  week,  and  repaired  when  necessary  by  a  force  of  2  men, 
with  occasionally  an  assistant.  Reports  have  been  made  monthly 
to  the  several  municipalities  supplied  with  water,  giving  the  quan- 
tities used,  and  special  reports  have  been  made  from  time  to  time  of 
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»  the  increased  use  due  to  leakage  or  other  causes.  The  throat  of  the 
meter  through  which  the  town  of  Lexington  is  supplied  has  been 
reduced  in  diameter  from  4^  inches  to  3  inches,  that  of  the  meter 
supplying  the  Chelsea  high-service  district  from  5  inches  to  3^ 
inches,  and  that  of  one  of  the  meters  supplying  the  high-service 
district  in  Maiden,  located  at  the  junction  of  Cross  and  Hancock 
streets,  from  4  inches  to  2%  inches.  A  new  12-inch  meter  with  a 
2^^-inch  throat  has  been  installed  at  the  junction  of  Highland  Avenue 
and  Clifton  Street  in  Maiden.  All  of  these  changes  were  made  neces- 
sary by  the  reduced  rates  of  consumption  during  the  night,  caused  by 
the  reduction  of  waste. 

On  May  5  a  3-inch  Hersey  torrent-meter  was  set  on  Clifton  Street 
at  the  line  between  Revere  and  Saugus,  for  use  in  measuring  the 
water  supplied  from  the  Revere  pipe  system  to  a  small  section  of  the 
town  of  Saugus. 

The  meter  used  for  measuring  the  water  consumed  in  Winthrop 
was  moved  from  the  comer  of  Atlantic  and  Crescent  avenues  in 
Beachmont  to  the  Winthrop-Revere  line  on  October  23.  The  register 
chamber  used  with  this  meter  and  the  chamber  used  with  the  meter 
located  at  the  comer  of  Cross  and  Hancock  streets  in  Maiden  have 
been  covered  with  cork  and  pitch,  to  prevent  freezing  of  the  regis- 
tering apparatus. 

Pbessube  Regulatobs  and  Recobdino  Gages. 

The  number  of  automatic  regulators  used  for  reducing  the  pres- 
sure in  the  mains  and  for  controlling  the  elevation  of  the  water  in 
standpipes  and  reservoirs  was  at  the  end  of  the  year  8,  one  more  than 
for  the  previous  year. 

The  10-inch  regulator  used  to  control  the  pressure  in  Winthrop 
and  the  level  of  the  water  in  Breed's  Island  standpipe  was  repaired 
and  moved  to  the  Revere-Winthrop  line,  and  an  8-inch  regulator  of 
the  Metropolitan  Water  Works  type  was  set  on  the  pipe  supplying 
Breed's  Island. 

The  other  regulators  in  use  have  been  overhauled  and  adjusted. 

The  recording  pressure  gages  connected  with  the  Distribution 
System  have  been  in  constant  use,  and  the  average  maximunuiind 
minimum  elevations  of  the  water,  due  to  the  pressure  at  j^^teen 
points  in  different  parts  of  the  District,  are  given  in  Appendix  No. 
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4,  Table  No.  42.  These  gages  furnish  valuable  records  of  both  the 
amount  and  time  of  changes  in  pressure  due  to  breaks  in  the  mains, 
or  other  causes. 

Electbolysis. 

On  account  of  the  large  amount  of  construction  work  in  progress 
the  electrical  survey  covering  the  entire  Distribution  System,  which 
has  been  made  nearly  every  year  since  1898,  to  determine  the  con- 
ditions governing  electrolytic  action  on  the  Metropolitan  Water  Works 
pipe  lines,  was  not  made  during  the  past  year. 

Measurements  made  during  the  latter  part  of  1908  showed  that 
considerable  electricity  was  flowing  past  the  48-inch  insulating  joint 
located  in  Middlesex  Avenue  in  Medford  on  the  north  shore  of  the 
Mystic  River,  indicating  that  the  rubber  insulation  in  this  joint 
had  failed.  During  the  latter  part  of  March  this  joint  was  removed 
from  the  pipe  line,  and  upon  examination  the  rubber  gasket  was 
found  to  be  hard  and  black  in  spots,  with  a  cinder-like  appearance, 
as  if  it  had  been  carbonized.  This  joint  had  been  in  service  since 
January  10,  1905,  and  the  condition  of  the  rubber  gasket  appeared 
to  be  similar  to  that  of  the  rubber  gasket  removed  from  the  insulating 
joint  in  Porter  Square,  Cambridge,  in  August,  1906.  Several  of 
the  nuts  on  the  bolts  of  the  Middlesex  Avenue  joint  were  badly  eaten 
by  electrolytic  action^  and  the  positive  section  of  the  joint  contained 
numerous  electrolytic  pittings  about  %  of  an  inch  in  deptL  Elec- 
trolytic pittings  from  ^  to  %  of  an  inch  in  depth  were  also  found 
on  two  lengths  of  48-inch  pipe  on  the  north  or  positive  side  of  the 
joint.  On  March  24  this  rubber  joint  was  replaced  by  a  wooden 
joint,  which  stopped  further  flow  of  electricity  over  the  pipe  lines 
at  this  point. 

Recent  measurements  at  four  other  48-inch  joints  that  have  the 
rubber  insulation  show  that  considerable  electricity  is  flowing  past 
them,  and  indicate  that  the  rubber  gaskets  on  these  joints  have  also 
failed  in  the  same  manner  as  in  the  two  joints  which  have  already 
been  removed.  One  of  these  joints  is  located  on  North  Harvard 
Street  in  Brighton  on  the  south  shore  of  the  Charles  River,  one  in 
Franklin  Street  near  Lincoln  Street  in  Brighton,  one  in  Boylston 
Street  in  Cambridge  on  the  north  shore  of  the  Charles  River,  and 
the  other  in  the  Francis  estate  in  Brighton  on  the  south  shore  of  the 
Charles  River.     The  joints  in  North  Harvard  and  Franklin  streets 
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should  be  replaced  with  wooden  joints  early  in  the  coining  year,  but 
it  will  not  be  necessary  to  replace  the  other  two  joints  as  the  elec- 
trical conditions  have  changed  since  they  were  set. 

On  all  new  pipe  lines  laid  during  the  past  year  wooden  staves 
have  been  substituted  for  lead  and  jute  in  making  the  joints  at 
intervals  of  about  500  feet  for  the  purpose  of  reducing  the  electrical 
conductivity  of  the  pipe  line,  also  on  all  connections  with  other  lines 
to  prevent  the  flow  of  current  between  the  lines.  In  carrying  out 
this  policy  ten  60-inch,  twenty  48-inch,  three  36-inch,  twenty-four 
24-inch,  seven  16-inch,  four  12-inch  and  one  6-inch  joints  have  been 
set  during  the  year.  The  pipes  used  for  making  the  joints  differ 
from  the  ordinary  form  only  by  being  cast  without  any  lead  groove 
in  the  bell  or  bead  on  the  spigot  end.  A  wooden  ring  is  placed  in 
the  bell  to  prevent  metallic  contact  between  the  ends  of  the  pipes, 
and  the  space  ordinarily  filled  with  lead  and  jute  is  filled  with  pine 
staves.  The  cost  of  these  joints  has  been  approximately  as  follows: 
60-inch  $12.45,  48-inch  $10.55,  36-inch  $8.40,  24-inch  $6.15,  16-inch 
$5.05,  12-inch  $4.35  each. 

All  of  the  wood  insulating  joints  installed  this  year  in  the  new  48- 
inch  low-service  main  in  Beacon  Street,  between  the  effluent  gate- 
house at  Chestnut  Hill  Reservoir  and  Coolidge  Corner,  a  distance  of 
about  8,900  feet,  were  provided  with  No.  10  by-pass  wires  arranged 
so  that  measurements  of  the  efficiency  of  the  joints  in  preventing  the 
flow  of  electricity  could  be  made  after  the  pipe  line  was  placed  in 
service.  By  means  of  these  by-pass  wires  the  fall  of  potential  and  the 
current  at  each  joint  can  be  accurately  measured  at  any  time,  and  by 
connecting  the  by-pass  wires  so  as  to  shortKsircuit  all  of  the  joints  an 
approximate  idea  is  obtained  of  the  quantity  of  electricity  that  would 
flow  over  the  main  if  no  insulating  joint  had  been  set  in  the  line. 
As  it  was  not  practicable  to  put  in  by-pass  wires  with  as  low  resist- 
ance as  that  of  the  lead  joint,  the  quantity  of  electricity  flowing  on 
the  pipe  line  when  the  insulating  joints  are  short  circuited  in  this 
way  is  somewhat  less  than  it  would  be  if  the  joints  were  all  of  lead, 
but  the  results  obtained  are  instructive  and  of  value  in  showing  that 
the  effect  of  the  joints  is  at  least  greater  than  the  apparent  efficiency 
shown  by  the  observations. 

The  investigation  of  the  effect  of  the  insulating  joints  installed  on 
this  portion  of  the  48-inch  pipe  line  is  not  yet  entirely  completed,  but 
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the  information  already  obtained  indicates  that  the  amount  of  current 
now  flowing  on  the  pipe  line  is  less  than  10  per  cent,  of  the  quantity 
which  would  flow  if  the  insulating  joints  had  not  been  used. 

No  excavations  were  made  during  the  year  for  the  purpose  of 
examining  pipe  lines  for  corrosion.  The  pipe  cut  out  of  the  westerly 
low-service  main  in  repairing  break  in  Harvard  Square  on  December 
25  contained  numerous  shallow  pittings  from  %  to  %  of  an  inch 
in  depth,  most  of  which  were  located  near  the  bottom  of  the  pipe 
and  near  the  underground  conduit  containing  railway  return  cables. 

The  examination  of  the  easterly  low-service  48-inch  main  at  a  point 
just  north  of  the  insulating  joint  on  Middlesex  Avenue,  in  Medford, 
showed  that  the  corrosion  of  the  pipe  at  this  place  is  gradually  in- 
creasing, but  probably  has  not  yet  progressed  far  enough  to  endanger 
the  safety  of  the  pipe  line.  The  districts  where  the  most  serious 
corrosion  is  now  going  on  are  near  the  Harvard  power  station  of  the 
Boston  Elevated  Railway  Company  at  Boylston  Street,  Cambridge, 
and  near  the  power  stations  of  the  Boston  &  Northern  Street  Railway 
Company  in  Chelsea  and  Lynn,  where  measurements  made  during 
the  year  show  conditions  similar  to  those  found  a  year  ago.  As  the 
12-inch  pipe  in  Washington  Street,  Lynn,  was  relaid  in  1904  on  ac- 
count of  electrolytic  corrosion  which  had  taken  place  in  a  period  of 
six  years,  it  will  be  desirable  to  have  this  pipe  examined  during  the 
coming  year. 

Clinton  Sewerage. 

The  Clinton  sewage-disposal  works  were  in  daily  operation  through- 
out the  year.  The  quantity  of  sewage  pumped  to  the  filter-beds  was 
854,000  gallons  per  day,  an  increase  of  67,000  gallons  per  day  over 
the  preceding  year.  This  increase  was  due  in  part  to  the  large 
amount  of  surface  water  which  entered  the  sewers  during  the  months 
of  April  and  May,  and  in  part  to  the  natural  increase  in  the  quantity 
of  sewage  due  to  the  extension  of  the  sewerage  system  in  the  town  of 
Clinton.  The  daily  average  quantities  pumped  each  -month  were  as 
follows :  — 


Galloiu. 

OaDoBs. 

January,   . 

692,000 

July, 

664,000 

February, 

.       927,000 

August, 

.       687,000 

March, 

960,000 

September, 

.       658,000 

April, 

.    1,312,000 

October,     . 

696,000 

May, 

.    1,201,000 

November, 

.       715,000 

June, 

.       955,000 

December, 

.       795,000 
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Following  are  statistics  relating  to  the  operation  of  the  pumping 
station :  — 

Daily  average  quantity  of  sewage  pumped  (gallons) ,    .        .        .  854,000 

Daily  average  quantity  of  coal  consumed  (pounds),      .        .        .  1,490 

Gallons  pumped  per  pound  of  coal, 573 

Number  of  days  pumping, 365 

Cost  of  pumping :  — 

Labor, $1,723  41 

Fuel, 1,210  25 

Repairs  and  supplies, 258  44 

Total  for  station, $3,192  10 

Cost  per  million  gallons  pumped, $10,240 

Cost  per  million  gallons  raised  1  foot  high, 0.206 

Notwithstanding  an  increase  of  8.5  per  cent,  in  the  quantity 
pumped,  the  cost  of  operating  the  station  was  only  about  1  per  cent, 
more  than  during  the  preceding  year. 

Filter-beds. 

The  sewage  was  applied  on  the  filter-beds  in  practically  the  same 
manner  as  during  the  preceding  year.  The  beds  were  used  in  rota- 
tion throughout  the  year  except  as  interrupted  by  work  on  the  ex- 
tension of  the  underdrainage  system  and  the  placing  of  carriers  on 
the  surface  of  the  beds.  Each  bed  has  received  an  average  of  61,600 
gallons  of  sewage  in  thirty  minutes  about  twice  in  three  days.  All  of 
the  beds  were  used  during  the  winter,  and  for  this  use  furrows  about 
1  foot  in  depth  were  made  on  the  surface  of  the  beds  3  feet  6  inches 
apart.  The  eight  settling  basins  into  which  the  sewage  is  pumped 
previous  to  being  applied  to  the  filter-beds  were  used  in  rotation 
continuously  throughout  the  year  in  the  same  manner  as  described 
in  the  report  for  1908.  The  sludge  collected  in  these  basins,  amount- 
ing to  about  900  cubic  yards,  has  been  used  on  grass  lands  belonging 
to  the  Board  on  the  North  and  South  dikes  and  near  the  Wachusett 
Dam. 

The  results  of  the  chemical  analyses  of  the  sewage  and  effluent 
are  given  in  the  following  table:  — 
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1 

Parts  per  100.000.] 

1M4. 

1196. 

1996. 

vm. 

1981. 

January 
to  June, 

1909. 
inclusive. 

July  to 

Decern- 

ber,1909, 

indusive. 

Whole 
Tear 
1909. 

Albuminoid  ammonia,  mrrngfi, . 

.7997 

1.1260 

.8558 

.8443 

.5785 

.7067 

.7788 

.7428 

Albuminoid  ammonia,  effluent, 

.0686 

.0787 

.0955 

.0744 

.0654 

.0916 

.0722 

.0819 

Per  cent,  removed,   . 

91 

98 

89 

91 

90 

87 

91 

89 

Ozyfen  oonaumed,  eewace, 

8.67 

18.11 

9.84 

7.87 

8.48 

6.12 

7.96 

7.04 

Ozyfen  consumed,  effluent,     . 

.M 

1.136 

1.84 

1.07 

.765 

1.17 

1.16 

1.165 

Pef  cent,  removed,   ... 

88 

91 

86 

87 

78 

81 

85 

83 

F^ee  ammonia,  eewace,    . 

8.97 

4.7588 

8.5650 

8.8842 

4.6193 

8.8588 

5.4033 

4.693 

.99 

.9588 

1.2728 

1.3176 

1.87S2 

1.6217 

.9617 

1.2917 

Per  cent,  removed,   . 

75 

80 

64 

66 

70 

58 

82 

70 

Nttrocen  as  nitnttei,  effluent,  . 

.4046 

.2665 

.1445 

.1664 

.1468 

.0688 

.3950 

.2319 

Iron,  effluent,   .... 

1.3941 

1.6230 

2.1042 

2.2454 

1.8100 

2.1800 

1.3467 

1.76» 

The  increase  in  the  amount  of  nitrates  and  the  decrease  in  the 
amount  of  iron  in  the  effluent,  especially  during  the  latter  half  of 
the  year,  indicate  that  the  addition  of  filtering  area  and  the  installa- 
tion of  underdrains  and  carriers,  which  were  begun  in  1908  and 
continued  in  1909,  have  tended  to  improve  the  efficiency  of  the  beds. 
It  is  expected  that  still  further  improvement  will  be  shown  when 
carriers  have  been  installed  over  the  remaining  beds. 

During  the  past  year  a  new  bed,  known  as  bed  No.  7,  has  been 
graded,  and  bed  No.  9,  which  has  heretofore  been  of  little  value  on 
account  of  the  poor  quality  of  the  filtering  material  and  the  nearness 
of  the  ground  water  to  the  surface  of  the  bed,  has  been  raised  3  feet 
and  underdrained. 

Four  lines  of  6-inch  vitrified  pipe  underdrains  were  laid  under 
bed  No.  9  and  two  lines  under  15  other  beds,  together  with  the  neces- 
sary lamp  holes  and  manholes. 

Carriers  with  concrete  bottoms  and  plank  sides  have  been  built 
on  7  of  the  24  beds  and  the  beds  regraded  so  as  to  secure  a  uniform 
distribution  of  the  sewage  over  the  surface  of  each  bed. 

The  following  table  shows  the  amount  of  work  done  during  the 
year : — 
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QuAutity. 


Oo0t. 


5-inoh  vitrified  pipe  underdrain  laid  with  cement  Joints, 
6-inoh  vitrified  pipe  underdrain  laid  with  g^vel  Joints, 
6-inoh  lamp  holes  laid  with  oement  Joints, 

Briok  manholes, 

Earth  ezoavation, 

Earth  ezoavation,  gradinc  bed  No.  7,     . 
Concrete  oarriers  on  7  beds,    . 


Q86.5  lin.  ft. 
7,586.5  lin.  ft. 

884.0  lin.  ft. 
8 
7,020  cu.  yds. 

080  cu.  yds. 
1,309.2  lin.  ft. 


10.863  per  ft. 


10.280  per  yd. 
10.426  per  yd. 
10.987  per  ft. 


The  above  work  was  done  by  day-labor  forces  between  June  7  and 
October  18,  at  a  total  cost  of  $7,109.85,  which  includes  the  cost  of 
all  materials  used,  and  is  divided  among  the  principal  items  as  fol- 
lows :  — 

Laying  6-inch  vitrified  pipe, $3,165  37 

Building  brick  manholes, 125  36 

Earth  excavation, 2,450  72 

Building  concrete  carriers, 1,226  43 

Miscellaneous, 141  97 

Total, $7,109  85 

During  the  past  two  years  the  effective  filtering  area  has  been  in- 
creased from  23  to  25  acres;  13,128  feet  of  6-inch  vitrified  pipe 
underdrains  have  been  laid  in  23  of  the  24  beds  and  concrete  carriers 
for  the  better  distribution  of  the  sewage  have  been  placed  on  7  of  the 
beds.  The  total  amount  expended  on  these  improvements  during  the 
two  years  was  $9,880.84.  Concrete  carriers  are  to  be  placed  upon 
the  remaining  17  beds  during  the  coming  year. 

The  cost  of  maintaining  the  filter-beds,  exclusive  of  the  cost  of  im- 
proving the  beds,  laying  underdrains  and  building  carriers,  has  been 
as  follows :  — 

Labor, $3,091  02 

Repairs  and  supplies, 131  13 

Total, $3,222  15 

Cost  per  million  gallons  treated, 10  43 
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Daily  tests  of  the  sewage  and  effluent,  to  determine  the  amount  of 
dissolved  oxygen  and  iron,  have  been  made  by  the  keeper  in  charge  of 
the  beds. 

Engineebing. 

The  greater  portion  of  the  time  of  the  engineering  force  is  now  de- 
voted to  matters  pertaining  to  the  maintenance  and  operation  of  the 
works.  The  more  important  of  these  matters  are  the  superintendence 
of  the  operation  of  the  Venturi  meters  and  of  the  flow  of  water  from 
the  several  reservoirs  through  the  aqueducts;  the  determination  of 
the  quantities  of  water  used  in  the  several  municipalities ;  the  tabu- 
lation of  the  records  of  rainfall  as  measured  at  twelve  stations  on 
the  works,  of  the  elevations  of  the  several  storage  and  distributing 
reservoirs,  and  of  the  pressures  in  the  mains  at  different  points  in 
the  Metropolitan  District;  the  making  of  calculations  to  determine 
the  yield  of  the  several  watersheds,  the  quantities  delivered  by  the 
several  aqueducts,  the  quantities  pumped  at  the  several  pumping  sta- 
tions, and  the  cost  of  pumping,  the  testing  of  coal  and  oil,  and  the 
examination  of  the  pipes  to  determine  the  injury  from  electrolytic 
action. 

Special  engineering  work  done  during  the  past  year  has  included 
the  making  of  surveys  and  the  preparation  of  plans  and  specifications 
for  works  for  conveying  the  surface  drainage  of  the  village  of  Co- 
chituate  outside  the  Cochituate  watershed ;  the  superintendence  of  the 
construction  of  additional  beds  and  the  laying  of  underdrains  and 
concrete  carriers  at  the  Clinton  sewerage  filter-beds ;  the  preparation 
of  plans  and  the  giving  of  lines  and  grades  in  connection  v^ith  the 
improvement  of  Lake  Cochituate. 

Cement  Tests. 

The  results  of  the  tests  of  cements  used  in  the  construction  of 
the  Wachusett  Aqueduct,  the  Wachusett  Dam  and  Reservoir  and  the 
Weston  Aqueduct  from  1896  to  1905  were  published  in  the  annual 
reports  of  the  Board  until  1906.  As  the  results  of  tests  of  cements 
used  in  the  construction  of  the  distributing  works  have  never  been 
published,  arid  as  the  results  of  7^-year  and  10-year  tests  on  other 
works  are  now  available,  it  has  been  thought  advisable  to  publish  the 
later  tests  in  the  present  report.  They  will  be  found  in  Appendix 
Xo.  3. 
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Appended  to  this  report  are  tables  giving  the  amount  of  work 
done  and  other  information  relative  to  contracts,  tables  giving  long- 
time tests  of  cements,  and  a  long  series  of  tables  relating  to  the  main- 
tenance of  the  Metropolitan  Water  Works,  including  the  rainfall, 
yield  of  sources  of  supply,  consumption  of  water  in  the  different  dis- 
tricts, the  number  of  service  pipes,  meters  and  fire  hydrants  in  the 
Metropolitan  Water  District,  and  a  summary  of  statistics  for  1909. 

Respectfully  submitted, 

DEXTER  BRACKETT, 

Chief  Engineer, 

BooTON,  January  1,  1010. 


152 


METROPOLITAN  WATER 


[Pub.  Doc. 


REPOBT  OF  CHIEF  ENGINEER  OF  SEWERAGE 

WORKS. 


To  the  Metropolitan  Water  and  Setoerage  Board, 

Gentlemen  :  —  The  following  is  a  report  of  the  operations  of  the 
Engineering  Department  of  the  Metropolitan  Sewerage  Works  for 
the  year  ending  December  31,  1909. 


Obganization. 

The  engineering  organization  during  the  year  has  been  as  fol- 
lows:— 


Division  Engineers:  — 
Fbedebick  D.  Smith, 


Frank  I.  Capen,    . 


In    charge    of  maintenance    and 

construction.  South    Metropoli- 
tan System. 

In    charge    of  maintenance    and 

construction.  North    Metropoli- 
tan System. 


Assistant  Engineer:  — 
Henet  T.  Stiff, 


In  charge  of  office  and  drafting 
room. 


In  addition  to  the  above,  there  were  employed  at  the  end  of  the 
year  12  engineering  and  other  assistants. 
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METROPOLITAN  SEWERAGE  DISTRICTS. 

Areas  and  Populations. 

During  the  year  no  changes  have  been  made  in  the  extent  of  the 
sewerage  districts.  The  area  of  the  North  Metropolitan  District 
remains  at  90.50  square  miles,  and  of  the  South  Metropolitan  Dis- 
trict at  100.87  square  miles,  —  a  total,  inclusive  of  water  surfaces, 
of  191.37  square  miles.  These  districts  include  the  whole  or  parts  of 
25  cities  and  towns,  as  set  forth  in  the  foUowing  table. 

The  populations  in  the  table  are  based  on  the  census  of  1905. 


Ttible  showing  Areas  and  Estimated  Populations  within  the  Metropolitan 

Sewerage  District,  as  of  December  31,  1909, 


'   City  ob  Town. 

Area  (Square 

Estimated 
Population. 

'Arlington, 

5.20 

10.820 

Belmont, 

4.M 

5.060 

Boston  (portiona  of), 

3.45 

97.757 

d 

Cambridge,     . 

6.11 

105.000 

Chebea, .... 

2.24 

86.300 

:s 

Everatt,  .... 

8.34 

33.760 

u 

Lexington,  > 

5.11 

4,550 

li 

Maiden,  .... 
Medford. 

5.07 
8.35 

41.640 
22,100 

^A 

MeboM,  . 

3.78 

15.470 

^ 

Revere,  .... 

5.80 

15.120 

Somerville,     . 

3.90 

76,160 

z 

Stonebam, 

5.50 

6,810 

Wakefield, 

7.65 

11,480 

Winchester,     . 

5.05 

9,500 

Winthrop, 

1.01 

9.260 

Woburn. 

12.71 

14,520 

on  fu) 

R1K  ^117 

'Boston  (portions  of), 

20.39 

181,230 

% 

Brookline, 

0  81 

27,500 

Dedham,! 

0.40 

8.050 

H 

HydePtek,    . 

4.57 

15.650 

MUton.    . 

12.59 

7.020 

•B 

Newton, 

16.88 

44.000 

Quinoy,  . 
Walthain, 

12.56 
13.63 

31,970 
29.050 

ji 

Watertown,     . 

4.04 

12,810 

QC  \ 

lAA   07 

«ca  «oA 

Totals,      . 

■ 

k 

■ 

■                         • 

101.37 

873.577 

*  Part  of  town. 
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METROPOLITAX  SEWERS. 
Sewers  Purchased  and  Constructed  and  their  Connections. 

Within  the  Sewerage  Districts  there  are  now  101.985  miles  of  Met- 
ropolitan sewers.  Of  this  total,  8.79  miles  of  sewers,  with  the  Quincv 
pumping  station,  have  been  purchased  from  cities  and  towns  of  the 
districts,  the  remaining  93.195  miles  of  Metropolitan  sewers  ami 
other  works  having  been  constructed  by  the  Metropolitan  boards. 

The  locations,  lengths  and  sizes  of  these  sewers  are  given  in  the 
following  tables,  together  with  other  data  referring  to  the  public  and 
special  connections  with  the  system :  — 


North  Metropolitan  System. 


Size  of  Sewers. 

• 

J 

3 

a 

Connee- 
1,  Deoem- 
{1.  1909. 

Spscial  CoiTNBCTiosn. 

CITY  OR  TOWN. 

CharactCT  or  Location  of 

■ 

m  C 

n 

Publio 
tioni 
ber: 

Connection. 

II 

,2 

Boston:  — 

• 

t 

I 
1 

Deer  Island. 

6' 3",  to  9' 

1.867 

4 

-                             - 

- 

F^t  Boston, 

9'  to  1' 

5.467 

23 

Shoe  factory. 

Navy  Yard 

Almshouse,    .... 

I 

Cbarlestown, 

6'7"x7'5"tol',  . 

3.292 

1    s 

Club  House,  .... 

i     • 

WinthroD. 

9' 

2.864 

11 

F'm  Dept.  Station. 
Private  Buildins,  . 

1     ] 

Bakery 

1     1 

Chelsea, . 

8'4"x9'2"tol'10"x2'4".  . 

5.123 

9 

5 

Rendering  works,  . 
Metropolitan  Water  Works 

blow-off,      .... 
Metropolitan  Water  Works 

as                  mm 

Everett,  . 

8'2"x8'I0"to4'8"x6'l".  . 

2.925 

6 
> 

blow-off,     .... 
Cameron  Appliance  Co., 
Shult£-Goodwin  Co..    . 
Metropolitan  Water  Works 

1     1 

Maiden.  . 

4'6"x4'10"tol'8",     . 

4.493^ 

28 

blow-off,     .... 
Private  buildings. 

1^5 

Private  buildings. 

109 

Melrose,  . 

4'  «"X4'  10"  to  10", 

6.099> 

34j 

Factory 

Railroad  station.  . 

Cambridge,    . 

5' 2"x5' 9"  to  r  3".       . 

7.167 

31  { 

Slaughter  house.    . 

City  Hospital, 

Tannery,        .... 

Slaughter-houses  (3),     . 

Car-house,     .... 

Street  railway  power  house.  . 

SomervtUe,     . 

6'5"x7'2"tol'10"x2'3", . 

3.471 

10 

Stable 

Rendering  works,  . 

Armory  building,  . 

Medford, 

4'8"X5'l"toI0". 

5.359 

21 

Private  buildings. 

Stable, 

Police  sub-station. 
Tannery,        .... 
Private  buildings. 

Winchester,     . 

2'll"x3'3"tor3",     . 

6.428 

13 

Gelatine  factory,  . 

Stable 

Railroad  station.  . 

Stoneham. 

1' 3"  to  10" 

0.010 

4 

-                            — 

- 

Woburn, 

I'10"x2'4"tor8",     . 

0.933 

3 

Glue  factory. 

1 

*  Includes  .988  of  a  mile  of  sewer  purchased  from  the  city  of  Maiden, 
s  Includes  .736  of  a  mile  of  sewer  purchased  from  the  city  of  Mdrose. 
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North  Metropolitan  System  —  Concluded. 


Size  of  Sewera. 

J 
a 

a 

Public   Connec- 
tiona,  Decem- 
ber 31,  1909. 

Special  Connbctionb. 

CITY  OR  TOWN. 

Character  or  Location  of 
Connection. 

Number  in 
Operation. 

Arlington, 

Belmont,' 
Wakefield,*     . 
Revere,  . 

I' 6"  to  10" 

4'  to  3' 

3.520> 
0.048 

35 

3 
1 
2 

Private  buildings, 
Railroad  station,  . 

Car-house 

Poat  Office,    .... 

128 

1 
3 

1 

58.566* 

252 

434 

South   Metropolitan 

Systi 

em. 

« 

f 

Tufts  Medical  School.  . 
Private  house. 

Boaton  (Back  Bay), 

6'  6"  to  3  '  9", 

1.500« 

13 

Administration  Building, 

Boston  Park  Department, 
Simmons  College  buildings, . 

Art  Museum, 

Boston  (Brighton). 

6'9"x6'0"tol2", 

6.010* 

11 

Abattoir 

Chocolate  works,   . 

Boston     (Dorches- 
ter). 

3'x4'to2'6"x2'7",      . 

2.870* 

10 

Machine  shop. 

Paper  mill,    .... 

Private  buildings. 

Boston  (Rozbury), 

6' 6"X7',  4' 0".      . 

1.430 

- 

—                            — 

' 

Parental  school,     . 

Boston  (West  Rox- 

9'3"xl0'2"tol2".       . 

7.600 

9 

Lutheran  Evangelical  Church, 

bury). 

Private  buildings, 

BrooUine, 

6'6"x7'0"to8"  . 

2.640' 

10 

—                            _ 

Dedham, 

4'x4'l"to3'9"x3'10",        . 

2.350 

6 

—                            _ 

Hull,       . 

60"  pipe 

0.750 

— 

-                            - 

Hyde  Park,    . 

10'7"Xll'r'to4'X4'l",      . 

4.527 

«{ 

Mattapan  Paper  Mills.  . 
Private  buildings, 

Milton.    . 

ll'Xl2'to8", 

3.600 

16 

—                            - 

Newton, 

4'2"x4'9"tol'3",       . 

2.911 

6 

Private  houses. 

Quincy,  . 
Waltham, 

ll'3"Xl2'6"to24"pipe,      . 

6.580 

6 

-                            . 

3'6"X4' 

0.001 

1 

~                            _ 

Watertown,     . 

4/  2Vx4'  9"  to  12". 

• 

0.750* 

sj 

Factories,       .... 
Stanley  Motor  Carriage  Co.. . 

43.419 

107 

20 

^  Includes  2.631  miles  of  sewer  purchased  from  the  town  of  Arlington. 

*  The  Metropolitan  sewer  extends  but  a  few  feet  into  the  towns  of  Belmont  and  Wakefield. 

*  Includes  2.787  miles  of  Mystic  River  valley  sewer  in  Medford,  Winchester  and  Wobum,  running 
parallel  with  the  Metropolitan  sewer. 

*  Includes  .355  of  a  mile  of  sewer  purchased  from  the  city  of  Boston. 

*  Includes  .446  of  a  mile  of  pipe  and  concrete  sewers  built  for  the  use  of  the  city  of  Boston;  also,  .026 
of  a  mile  of  sewer  purchased  from  the  town  of  Watertown. 

*  Includes  1.24  miles  of  sewer  purchased  from  the  city  of  Boston. 

'  Includes  .158  of  a  mile  of  pipe  sewer  built  for  the  use  of  the  town  of  Brookline. 

*  Includes  .025  of  a  mile  of  sewer  purchased  from  the  town  of  Watertown. 
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Cost  of  Constbuction. 

[To  December  31, 1900.] 

The  cost  of  the  101.985  miles  of  Metropolitan  sewers  enumerated 
above,  including  six  pumping  stations,  screen-house,  siphons  and  ap- 
pertaining structures,  may  be  summarized  as  follows :  — 

North  Metropolitan  System, $6,312430  61 

South  Metropolitan  System, 8,785,297  80 


$15,097,428  41 


Information  relating  to  areas,  populations,  local  sewer  connections 
and  other  data  for  the  whole  Metropolitan  Sewerage  District  appear 
in  the  following  table :  — 

North  Metropolitan  District. 


Area  (Square 
MUflB). 

Estimated 

Total 
Population. 

Miles  of 

Local  Sewer 

ooxmeoted. 

Estimated 

Population 

oontributing 

Sewage. 

Ratio  of 

Contributing 

Population 

to  Total 

(Per  Ont.}. 

0>KmCII01IB  MADE 

WTiH  Mamo- 

POUTAH  SbWXBS. 

Pttblie. 

Special. 

OO.M 

515397 

662.66 

445,637 

86.5 

252 

434 

South  Metropolitan  District, 


100.87 


358.180 


524.01 


233.025 


65.1 


107 


29 


Entire  Metropolitan  District. 


191.87 


873,577 


1.176.57 


678.662 


n.7 


359 


463 


Of  the  estimated  gross  population  of  873,577  on  December  31, 
1909,  678,662,  representing  77.7  per  cent,  were  on  that  date  con- 
tributing sewage  to  the  Metropolitan  sewers,  through  a  total  length 
of  1,176.57  miles  of  local  sewers  owned  by  the  individual  munic- 
ipalities. These  sewers  are  connected  with  the  Metropolitan  System 
by  359  public  and  463  special  connections.  It  appears,  also,  that 
there  has  been  during  the  year  an  increase  of  44.21  miles  of  local 
sewers  connected  with  the  Metropolitan  System,  and  that  19  public 
and  14  special  connections  have  been  added. 
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Pumping  Stations  and  Pumpaoe. 

The  following  table  shows  the  average  daily  volume  of  sewage 
lifted  at  each  of  the  six  Metropolitan  pumping  stations  during  the 
year,  as  compared  with  the  corresponding  volumes  for  the  previous 
year : — 


PUMPING  station. 


AvEBAOX  Daily  Pumpaob. 


Jan.  1.  1906, 
to 


Jan.  1.  1909. 
to 


Deo.  31. 1906.  ,  Deo.  31. 1909. 


Increase  durinc  the 
Yewr. 


Deer  Island, 

East  Boston 

Charleatown, 

Alewife  Brook 

Quinoy, 

Ward  Street  (actual  gallons  pumped).    . 


Gallons. 
fi9.800.000 

57.800,000 

81.300.000 

3.627.000 

3.687,000 

22.300.000 


Gallons. 
60.600.000 

Gallons. 
800.000 

68.600.000 

800.000 

82.100  000 

800,000 

3.358.000 

269.000 

4.163.000 

476.000 

22.700,000 

400.000 

Percent. 
1.8 

1.4 

2.6 

7.41 

12.9 

1.8 


^  Decrease. 


CONSTRUCTION. 

NOBTH  METBOPOLITAN  SYSTEM. 

Chapter  556  of  the  legislative  Acts  of  1908  provided  an  appro- 
priation of  $445,000  for  extensions  and  additions  to  the  East  Boston 
and  Deer  Island  pumping  stations. 

Chapter  582  of  the  legislative  Acts  of  1908  provided  $40,000 
for  the  restoration  of  the  existing  East  Boston  pumping  station, 
damaged  during  the  great  Chelsea  fire  of  April  12,  1908. 

CONSTEUCTION  AT  DeEB  IsLAND  StATION. 

Under  the  above-mentioned  Acts,  construction  for  the  extensions 
of  the  coal  and  engine  houses  at  Deer  Island  had  been  started  during 
the  year  1908.  As  outlined  in  the  last  report,  the  foundations  for 
the  extensions  had  been  completed  and  changes  made  in  the  roads 
and  connecting  manholes  near  the  station  and  on  the  discharge 
sewer. 

During  the  present  year  miscellaneous  grading  has  been  done  by 
day  labor,  under  the  direction  of  the  Chief  Engineer,  about  the  ex- 
tensions to  the  coal  and  engine  houses;  the  manholes  at  connections 
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with  the  discharge  sewer  have  heen  completed,  and  a  60-inch  cast-iron 
discharge  pipe  placed  from  the  engine  house  extension  to  the  dis- 
charge sewer,  with  Venturi  ineter  and  controlling  valves.  Masonry 
floors  for  the  basement  and  main  engine  room  extension,  with  con- 
crete foundations  for  an  additional  engine  and  four  boilers  have  been 
built  by  day  labor.  Work  by  day  labor  on  a  by-pass  channel  on  the 
main  sewer  under  the  screen-house,  to  provide  for  additional  screens, 
is  in  progress  at  the  date  of  this  report.  It  is  anticipated  it  may  be 
completed  in  March. 

A  contract  for  the  masonry  superstructures  for  the  coal  and  engine 
house  extensions  was  made  on  March  8,  1909,  with  Walter  A.  Went- 
worth  Company.  This  contract  provided  for  a  masonry  coal  house 
103  feet  long  and  35  feet  wide,  and  a  new  engine  room  50  feet  long 
and  46  feet  wide.  The  work  under  this  contract  was  completed  early 
in  September. 

On  November  2,  1908,  a  contract  was  made  with  the  Allis-Chalmers 
Company  of  Milwaukee  for  one  100,000,000-gallon  centrifugal  pump 
and  engine  with  four  horizontal,  tubular  boilers,  from  special  design 
by  F.  W.  Dean,  with  piping  and  appurtenances.  The  boilers  were 
constructed  for  the  contractor  by  the  Robb-Mumford  Boiler  Company 
of  South  Framingham.  The  boilers  were  delivered  and  placed  on 
the  foundations  during  the  summer  and  fall.  Castings  for  the  pump 
and  engine  were  delivered  at  Deer  Island  early  in  September.  At  the 
date  of  this  report  the  whole  pumping  plant  and  appurtenances  pro- 
vided for  in  the  Allis-Chalmers  contract  have  been  substantiallv  com- 
plet^d  in  condition  for  carrying  out  the  tests  specified  in  the  contract. 

CONSTEUCTION   AT   EaST   BoSTON    StATIOX. 

Under  the  before-noted  legislative  Acts,  the  East  Boston  pumping 
station,  destroyed  by  the  fire  of  April  12,  1908,  was  temporarily 
repaired,  in  condition  to  be  operated,  within  a  few  weeks  from  the 
date  of  the  fire. 

On  August  13,  1909,  a  contract  was  made  with  the  Woodbury  & 
Leighton  Company  for  permanent  repairs  to  the  existing  East  Boston 
station,  and  for  making  extensions  to  engine  and  boiler  houses  and 
a  new  coal  house.  As  permanently  developed,  the  station  will  be 
fireproof,  with  concrete  roof  and  floors,  masonry  walls,  steel  doors 
and  window  frames.     The  station  to  be  built  will  be  268  feet  in 
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length  and  65  feet  in  width.  This  makes  provision  for  a  fourth 
centrifugal  pumping  engine  of  100,000,000  gallons  capacity,  with 
six  new  boilers,  dynamo  room,  machine  shop  and  storage  for  1,500 
tons  of  coal.  The  walls  of  the  station  are  to  be  brick,  laid  largely  in 
Portland  cement,  with  granite  trimmings. 

At  the  date  of  this  report  the  outside  walls  of  the  old  buildings 
have  been  refaced  with  4  inches  of  brick,  laid  in  Portland  cement 
and  securely  bonded  to  the  old  walls.  A  new  granite  base  course  and 
granite  trimmings  have  been  introduced.  The  masonry  foundations 
for  the  extensions  of  the  station  are  about  half  completed.  It  is 
anticipated  the  station  building  may  be  completed  by  September  1, 

1910. 

On  June  5,  1909,  a  contract  was  made  with  the  AUis-Chalmers 
Company  of  Milwaukee  for  one  100,000,000-gallon  centrifugal  pump 
and  engine  for  the  East  Boston  station,  to  be  placed  on  foundations 
furnished  by  the  Board,  to  be  in  condition  for  regular  service  in  the 
house  not  later  than  June,  1911. 

On  December  15,  1909,  a  contract  was  made  with  the  Robb-Mum- 
ford  Boiler  Company  of  South  Framingham  for  six  vertical,  internally 
fired  boilers,  from  special  designs  by  F.  W.  Dean,  to  be  delivered,  on 
foundations  furnished  by  the  Board,  on  or  before  September  1,  1910. 

Construction  by  day  labor,  under  the  direction  of  the  Engineer, 
has  been  carried  out  at  the  station  during  the  year,  involving  modifi- 
cations of  the  discharge  tube  from  the  third  engine,  to  avoid  inter- 
ference with  the  walls  of  the  proposed  extension  of  the  engine  house. 
This  has  involved  breaking  out  a  length  of  this  tube,  moving  the 
48-inch  cast-iron  check  valve,  rebuilding  the  tube  and  replacing  the 
valve. 

The  foundation  walls  on  the  Chelsea  Creek  side  of  the  existing 
engine  house  were  badly  scarred  and  cracked  in  the  fire  of  April  12, 
1908.  During  the  year  a  sheet  of  reinforced  Portland  concrete  about 
8  inches  thick  has  been  anchored  to  the  face  of  the  wall  and  the  walls 
grouted.  The  concrete  reinforcement  extends  from  a  depth  of  2  feet 
below  the  bed  of  the  creek  to  the  top  of  the  foundation  walls. 

Masonry  heads  of  the  large  controlling  manholes  about  the  station 
and  screen-house  were  badly  scarred  and  cracked  in  the  fire.  During 
the  year  the  scarred  granite  heads  of  these  chambers  have  been  re- 
moved and  replaced  with  concrete.     The  foundation  of  the  screen- 
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house  along  Addison  Street  and  over  the  screen  pits  has  been  further 
strengthened  by  additional  girders.  These  bearing  and  supporting 
beams  for  the  screen-house  and  machinery  have  been  surrounded  and 
reinforced  with  concrete  by  day  labor. 

SOUTH  METBOFOLITAK  SYSTEM. 

EXTEXSIOX   OF  THE   HiGH-LEVEL   SeWEB  THBOUGH  WeST  RoxBUBT, 

Bbookline  and  Bbiohton. 

This  extension,  authorized  by  chapter  406  of  the  Acts  of  1906, 
involving  a  length  of  5.64  miles  of  main  sewers,  was  fully  completed 
March  5,  1909. 

During  the  year  it  has  been  put  into  service  and  at  the  date  of 
the  report  important  areas  of  Brookline  are  draining  into  it. 

Section  81,  Brookline* 

.  Division  Engineer  in  Charge,  —  Sbth  Peterson, 
Contractors.  —  Bruno  &  Petitti,  Contract  No.  60  (Sta.  0  to  21-f  40).    Hugh 
Nawn  Contracting  Company,  Contract  No.  61  (Sta.  21  +  40  to  34  + 15). 

This  section  extends  from  near  the  boundary  line  between  West 
Roxbury  and  Brookline,  near  the  junction  of  Chestnut  Street  and 
Pond  Avenue,  along  Chestnut,  Kendall  and  Cypress  streets  to  Boyl- 
ston  Street,  in  Brookline,  —  a  distance  of  3,415  feet. 

The  contract  with  Bruno  &  Petitti,  extending  from  the  town  line 
along  Chestnut  and  Kendall  streets,  —  a  distance  of  2,140  feet,  was 
practically  completed  at  the  date  of  the  last  report  except  for  replac- 
ing street  surfaces.  The  town  of  Brookline  resurfaced  the  whole 
street  over  the  line  of  this  section  with  bitulithic  and  macadam  pave- 
ment. The  contractor  for  this  section  arranged  with  the  town  of 
Brookline  to  make  the  necessary  repairs  along  the  sewer  trenches  dur- 
ing the  months  of  May  and  June. 

Section  85,  Brighton. 

Division  Engineer  in  Charge,  —  Frank  I.  Capen. 

Superintendent  of  Construction  by  Day  Labor.  —  Chas.  A.  Haskin  (Sta.  0  to 
11  +  42). 

Contractors,  —  Geoeoe  M.  Beyne  Company,  Contract  No.  63  (Sta.  11+42  to 
24  +  00).  D.  F.  0*CoNNELL  Company,  Contract  No.  64  (Sta.  24  +  00  to 
47  +  00) .  Hugh  Nawn  Contracting  Company,  Contract  No.  65  (Sta. 
47  +  00  to  63  +  50). 


No.  57.]  AND  SEWERAGE  BOARD.  161 

This  section  extends  from  near  Allston  Street,  along  Commonwealth 
Avenue,  Warren,  Cambridge  and  Washington  streets,  to  near  Lake 
Street,  —  a  distance  of  6,350  feet.  The  lower  portion  of  this  section 
was  constructed  by  the  Board  by  day  labor.  Three  contracts  were 
made  for  the  construction  of  the  remainder  of  the  section. 

The  day-labor  section  and  sections  by  Greorge  M.  Bryne  Company 
and  Hugh  Nawn  Contracting  Company  were  completed  prior  to  the 
date  of  this  report.  On  the  D.  E.  O'Connell  section  about  30  feet 
of  tunnel  near  the  shaft  remained  to  be  lined  and  the  shaft  refilled 
and  surface  completed.     This  was  completed  February  13,  1909. 

Section  86,  Brighton. 

IHviaion  Engineer  in  Charge.  —  Frank  I.  Capen. 

Contraetors.  —  Glenn  ft  Bboderick,  Contract  No.  66,  for  1,650  linear  feet  of 
12-inch  pipe  sewer  and  715  linear  feet  of  42-inch  concrete  sewer.  Charles 
J.  Jacobs  Company,  Contract  No.  67,  for  1,305  linear  feet  of  69-lnch  X  72  inch 
concrete  sewer  and  1,135  linear  feet  of  72-inch  X  48-inch  reinforced  concrete 
sewer. 

This  section  extends  westerly  through  Washington  Street  from  a 
point  about  200  feet  east  of  Lake  Street  to  Nonantum  Street,  at  Oak 
Square,  —  a  distance  of  2,440  linear  feet. 

A  contract  for  the  construction  of  the  main  sewer  for  this  section 
was  made  with  the  Charles  J.  Jacobs  Company  on  August  4,  1908. 
On  January  1,  1909,  the  work  remaining  comprised  about  70  linear 
feet  of  trench  excavation  and  the  placing  of  the  masonry  for  a  length 
of  113  feet. 

This  work,  except  for  street  surfaces,  was  completed  March  6, 1909. 
Ey  arrangement  with  the  Contractor,  the  Street  Department  of  the 
city  of  Boston  during  the  summer  months  placed  a  new  street  surface 
over  the  entire  length  of  this  section. 

MAINTENANCE. 

Scope  op  Wobk  and  Foeoe  employed. 

The  maintenance  of  the  Metropolitan  Sewerage  System  includes 
the  operation  of  7  stations  and  101.985  miles  of  Metropolitan  sewers, 
receiving  the  discharge  from  1,176.57  miles  of  town  and  city  sewers 
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at  359  points,  together  with  the  care  and  study  of  inverted  siphons 
imder  streams  and  in  the  harbor. 

The  permanent  maintenance  force  of  148  men  includes  88  engineers 
and  other  employes  at  the  pumping  stations,  and  60  men  employed 
on  actual  sewer  maintenance  aiid  care  of  pumping  station  grounds. 
In  the  following  three  tables  the  use  of  the  completed  systems  and 
other  data  are  shown :  — 
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CAPACITY  AND  BESULTEf. 

The  following  tables  summarize  the  pumping  records  for  the  year 
for  the  Metropolitan  sewerage  stations :  — 

XoRTH  Metropolitan  System. 

Deer  Island  Pumping  Station. 

At  this  station  are  three  submerged  centrifugal  pumps,  with  im- 
pellers or  wheels  8.25  feet  in  diameter,  driven  by  triple-expansion 
engines  of  the  Reynolds-Corliss  type. 

Contract  capacity  of  pumps:  45,000,000  gallons  each,  with  19-foot  lift. 
Average  duty  for  the  year:  49,100,000  foot-pounds. 
Average  quantity  raised  each  day:  60,600,000  gallons. 

Force  employed:  4  engin^rs,  4  firemen,  3  oilers,  3  screenmen  and  1  relief  screen- 
man. 
Goal  used:  Davis  and  New  River,  costing  from  $3,785  to  $4.21  per  gross  ton. 


Table   of  Approximate    Quantities,  Lifts   and   Duties   at    the   Deer  Island 
Pumping  Station  of  the  North  Metropolitan  System. 


Months. 

Total 
Pumpage 
(Galiona). 

Average 
per  Day 

(Gallons). 

Minimum 

Day 
(Gallons). 

Maximum 
Day 

(Gallons). 

Average 
Lift 

(Feet). 

Arenge 

Duty  {h.'V». 

perlOOibi. 

Coal). 

itw. 

1.887.300,000 

60.900.000 

46,900,000 

91.800.000 

10.38 

50.30Q.OOO 

February. 

2,166.000.000 

77.000.000 

47.800.000 

138.300.000 

10.82 

48.000,000 

March.      . 

2,260.500.000 

72.600.000 

58.100.000 

103.800.000 

10.85 

45.900.000 

April. 

1.087.600.000 

66,300,000 

55.600,000 

105.600.000 

10.47 

5a400.000 

May. 

1.840.300.000 

59.400.000 

46.200.000 

91.000,000 

10.54 

49.200.000 

June. 

1.854,400.000 

61.800.000 

44.400.000 

92.700.000 

10.39 

56.000.000 

July, 

1.607.000.000 

61.600.000 

46,200,000 

70.700.000 

10.11 

49.500.000 

August.     . 

1.599.000.000 

61,600,000 

42.800.000 

83.900.000 

10.21 

51,500.000 

September, 

1.734.000.000 

67,800,000 

44.100.000 

94.400.000 

10.24 

48.000.000 

October.   . 

1.503,400.000 

48.500,000 

88.800,000 

63.600.000 

10.31 

48.800.000 

November. 

1,540,000.000 

64,700.000 

37.400.000 

139.500,000 

11.15 

49.700.000 

December, 

2,011.900.000 

64.900.000 

49.600.000 

109.100.000 

11.28 

4i.6oaooo 

Total. 

22.061.900.000 

- 

- 

- 

- 

- 

Average. 

- 

60.600.000 

46.300.000 

98.700.000 

10  56 

49.ioaooo 
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East  Boston  Pumping  Station, 

At  this  station  are  three  submerged  centrifugal  pumps,  with  im- 
pellers or  wheels  8.25  feet  in  diameter,  driven  by  triple-expansion 
engines  of  the  Reynolds-Corliss  type. 

Contract  capacity  of  pumps:   45,000,000  gallons  each,  with  19-foot  lift. 

Average  duty  for  the  year :  48,600,000  foot-pounds. 

Average  quantity  raised  each  day:  58,600,000  gallons. 

Force  employed:  4  engineers,  4  firemen,  3  oilers,  3  screenmen,  1  relief  screenman 

and  3  helpers. 
Coal  used:  Davis  and  New  Biver,  costing  from  $3.26  to  $3,915  per  gross  ton. 


Table   of  Approximate    Quantities,   Lifts   and  Duties  at   the  East   Boston 
Pumping  Station  of  the  North  Metropolitan  System, 


Months. 

Total 
Pumpage 
(Gallons). 

Average 
per  Day 
(Gallons). 

Minimum 

Day 
((Gallons). 

Maximum 

Day 
(Gallons). 

Average 

Lift 
(Feet). 

Average 

Duty  (ft.-lbs. 

per  100  lbs. 

Coal). 

19W. 

January,  . 

February, 

Marohr      . 

April, 

May   .      . 

June, 

July, 

August,    . 

September, 

October,   . 

November, 

December, 

1.826.300,000 
2,100.000.000 
2,188,400,000 
1,028,000.000 
1.778,800,000 
1,704,400,000 
1,535.000,000 
1,537,000.000 
1,674,000.000 
1,441.000.000 
1.680.600,000 
1.049,000,000 

58,000,000 
75.000,000 
70,600,000 
64,300.000 
57,400.000 
50,800,000 
40,500.000 
40,600,000 
55.800,000 
46,500.000 
52.700.000 
02.000,000 

43,000,000 
45,800.000 
56.100,000 
53,600,000 
44,200,000 
42.400,000 
43.200,000 
40,800,000 
42.100,000 
36,800,000 
35.400,000 
47.600,000 

80,800,000 

136,300,000 

101,800,000 

103,600.000 

80,000,000 

00,700,000 

68.700,000 

81,000.000 

02,400,000 

61.600,000 

137,500,000 

107,100,000 

15.60 
15.00 
16.08 
15.02 
16.83 
15.32 
15.42 
15.35 
15.07 
15.44 
15.16 
15.16 

45,300,000 
48,300,000 
40,700,000 
40,700,000 
47.200,000 
44,000,000 
50,700.000 
53,000,000 
44,600.000 
50.200,000 
48,200,000 
51,700,000 

Total, 
Average. 

21.331.000.000 

58,600,000 

44,300,000 

06.700.000 

15.62 

48,600.000 
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Charlestown  Pumping  Station, 

At  this  station  are  three  submerged  centrifugal  pumps,  two  of 
them  having  impellers  or  wheels  7.6  feet  in  diameter,  the  other 
8.25  feet  in  diameter.  They  are  driven  by  triple-expansion  engines 
of  the  Reynolds-Corliss  type. 

Contract  capaeitj  of  pumpfi:  two,  22,000,000  gallons  each,  with  11-foot  lift;  one 
60,000,000  gallons,  with  8-foot  lift. 

Average  duty  for  the  year :  51,000,000  foot-pounds. 

Average  quantity  raised  each  day:  32,100,000  gallons. 

Force  employed:  4  engineers,  4  firemen,  3  oilers,  3  screenmen  and  1  relief  screen- 
man. 

Coal  used:  Davis  and  New  Biver,  costing  from  $3.70  to  $3,995  per  gross  ton. 


Table  of  Approximate   QuantitieSj  Lifts  and  Duties  at   the   Charlestown 
Pumping  Station  of  the  North  Metropolitan  System, 


MOMTHB. 

Total 
Pumpace 
(QaUons). 

Average 

pw  Day 

(GallonB). 

Minimum 

Day 
(Gallons). 

Maximum 

Day 
(GaUons). 

Average 

Lift 
CFeet). 

Avorsge 

Duty  (fU-Ibt. 

perlOOIbe. 

Coal). 

19W. 

■                •                • 

1.014,200.000 

32,700,000 

24.300.000 

51,000.000 

8.26 

50.000.000 

February, 

1,000.800.000 

37,900.000 

27.600.000 

61,900,000 

8.26 

61.000,000 

Haroh,      . 

1,086.700,000 

84.400.000 

26,300.000 

46,700,000 

8.25 

48,900.000 

April.        . 

1.031,800.000 

34.400.000 

27,600.000 

54,800,000 

8.23 

49.700.000 

May. 

078,400.000 

31.600,000 

24.100.000 

47.200.000 

8.15 

50,300.000 

June, 

069.600,000 

82.800.000 

24.900.000 

46,000.000 

8.05 

53.600,000 

July, 

894.300,000 

28.800.000 

28,600,000 

87.700.000 

8.04 

50,700.000 

August,    . 

941.400.000 

30.400.000 

24,100,000 

49.100,000 

8.18 

54.400.000 

September, 

934.900.000 

31.200.000 

22.900,000 

62,900,000 

8.12 

52,800,000 

Ootober,  . 

826.600.000 

20.600,000 

21.300.000 

86,600.000 

7.98 

48.600,000 

November, 

892.700.000 

29,800.000 

22.800,000 

60,600,000 

7.83 

60.000.000 

December, 

1.009.600.000 

34,600,000 

26.800.000 

61,900.000 

• 

8.08 

62,600,000 

Total. 

11.678.700.000 

- 

- 

• 

- 

- 

Av&TBge, 

- 

32.100,000 

24.700.000 

60.400,000 

8.12 

51.000,000 
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Alewife  Brook  Pumping  Station. 

The  plant  at  this  station  consists  of  the  original  installation  of 
small  commercial  pumps  and  engines,  i,e,,  two  9-inch  Andrews  verti- 
cal centrifugal  pumps,  with  direct-connected  compound  marine  en- 
gines, together  with  the  recent  additions.  The  latter  consists  of  a 
specially  designed  engine  of  the  vertical  cross-compound  type,  hav- 
ing between  the  cylinders  a  centrifugal  pump  rotating  on  a  horizontal 
axis. 

Contract  capacity  of  the  two  original  pumps:  4,500,000  gallons  each,  with  13-foot 
lift. 

Ck)ntract  capacity  of  new  pump:  13,000,000  gallons,  with  13-foot  lift. 

Average  duty  for  the  year:  18,100,000  foot-pounds. 

Average  quantity  raised  each  day:  3,358,000  gallons. 

Force  employed:  3  engineers,  1  relief  engineer,  2  screenmen,  and  1  relief  screen- 
man. 

Coal  used:  first-quality  Cumberland  and  Davis,  costing  from  $4.23  to  $4.56  per 
gross  ton. 


Table  of  Approximate  Qtiantitiea,  Lifts  and  Duties  at  the  Alewife  Brook 
Pumping  Station  of  the  North  Metropolitan  System, 


Months. 

Total 
Pumpage 
(Gallons). 

Average 
per  Day 
(GalloDfl). 

Minimum 

Day 
(GaUons). 

Maximum 

Day 
(Gallona). 

Avwage 

Uft 
(Feet). 

Average 

Duty  (ft.-lb«. 

per  100  lbs. 

Coal). 

19W. 
January,  . 

February, 

March.      . 

April.       . 

May.         . 

June, 

July, 

Aucuflt.    . 

September, 

October,  . 

November, 

December, 

89.826.000 

127.813,000 

157.701.000 

127.351.000 

115,830.000 

107,559,000 

77.854,000 

63,007.000 

74.542,000 

68,228.000 

80.453.000 

132.156,000 

2.898.000 
4,565.000 
5,100,000 
4,245,000 
3,736.000 
3.585.000 
2,511.000 
2.033.000 
2,485.000 
2,201.000 
2,682,000 
4.263,000 

2,330,000 
2,645.000 
3,478.000 
3,279.000 
2.078.000 
2,550.000 
2,078.000 
1,616.000 
1,784,000 
1,868.000 
1.952.000 
3.330,000 

5.106.000 
7.757,000 
7,580.000 
6,813,000 
5.882,000 
6,206,000 
3.766,000 
3.622.000 
4,983.000 
2.598.000 
7.167.000 
7.344,000 

12.99 
12.54 
12.68 
12.70 
12.72 
12.56 
12.91 
12.78 
12.78 
12.84 
12.71 
12.63 

16,200.000 
20.500.000 
24,300.000 
21,000.000 
18.900.000 
20.300.000 
17,700,000 
14.300,000 
15.200,000 
13.600.000 
15.400.000 
20.100,000 

Total. 
Average, 

1.222,320.000 

3,358.000 

2,491.000 

5,735.000 

12.74 

18,100.000 
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South  Metropolitan  System. 

Ward  Street  Pumping  Station. 

At  this  station  are  two  vertical/  triple-expansion  pumping  en- 
gines, of  the  AUis-Chalmers  type,  operating  reciprocating  pumps, 
the  plungers  of  which  are  48  inches  in  diameter  with  a  60-inch 
stroke. 

Contract  capacity  of  pumps:  50,000,000  gallons  each,  with  45-foot  lift. 

Average  duty  for  the  year:  84,200,000  foot-pounds. 

Average  quantity  raised  each  day:  22,700,000  gallons. 

Force  employed:  4  engineers,  4  firemen,  4  oilers,  4  assistant  engineers,  1  machinist 

and  1  laborer. 
Coal  used:  Davis  and  New  Biver,  costing  from  $4.20  to  $4.62  per  gross  ton. 


Table   of  Approximate    Quantities,   Lifts   and  Duties  at   the   Ward  Street 
Pumping  Station  of  the  South  Metropolitan  System. 


MOMTHS. 

Total 
Pumpace 
(Gallons). 

Average 
per  Day 
(GaUons). 

Minimum 

Day 
(GaUons). 

Maximum 

Day 
(GaUoDs). 

Average 

Uft 
(Feet). 

Average 

Duty  (ft.-lbs. 

per  100  lbs. 

Goal). 

ifoi 

January,  . 

•                • 

630.600.000 

20.300.000 

12,400.000 

28,100,000 

40.70 

82,000,000 

February, 

846.500,000 

30.200,000 

14,900,000 

38,000.000 

42.10 

101,800,000 

March, 

950,000.000 

30.600.000 

18,900,000 

83.400.000 

41.34 

97,400,000 

April. 

860.800,000 

29.000.000 

19,000,000 

31,200.000 

41.47 

9a40o,aoo 

May. 

866,000,000 

27.900.000 

16,400.000 

29,100.000 

41.09 

87.900,000 

June, 

707,300,000 

23.500.000 

16.500.000 

34,500,000 

40.64 

86,400.000 

July, 

595.400.000 

19,200.000 

11,400,000 

22.500,000 

39.86 

76.400,000 

Auffuflt,    . 

542.600,000 

17.500.000 

9.500,000 

26.500,000 

39.78 

n,5O0,OQ0 

September, 

568,800,000 

19.000.000 

12,600,000 

23,700.000 

40.00 

71.300,000 

October,   . 

486.500,000 

15,700.000 

13,000,000 

16.500,000 

39.64 

70,500,000 

November, 

567,900,000 

18.900.000 

13.000,000 

84,300.000 

40.07 

85,300.000 

December, 

644,200.000 

20,800.000 

16.400,000 

33,400,000 

40.21 

88.700,000 

Total, 

8,275.600.000 

— 

- 

- 

- 

- 

Average,     . 

- 

22,700.000 

14.500.000 

28.400,000 

40.57 

84.200.000 

Records  from  plunger  displacement. 
Average  slip  for  the  year  about  11.0  per  cent. 
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Quincy  Pumping  Station. 
At  this  station  are  two  compoand  condensing  Deane   pumping 
engines  and  one  Lawrence  centrifugal  pump  driven  by  a  Sturtevant 
compound  condensing  engina 

Contract  cnpscitj  of  puinpB:  3,000,000  Deane;  5,000,000  Deane;  10,000,000  Law- 
rence centrifugal. 
Average  duty  for  the  year;  31,200,000  foot-pounda. 
Average  qaantitj  raised  each  day:  4,163,000  gallons. 
Force  emplojed :  3  engineere,  I  relief  engineer,  2  screenmen  and  1  relief  m 
Coal  Dsed:  Davis,  costing  from  H.05S  to  $4.48  per  gross  ton. 


Table  of  Approximate  QtMnUtiea,  JAfta  and  Duties  at  the  Quincy  Pumping 
Station  of  the  South  Metropolitan  System. 


"■■— 

(SiloJ). 

"IS" 

(CUoM). 

ST 

Avcncs 
Lift 

{Ft). 

Co.1). 

UN. 

i;  :: 

21,1>7,000 

r™ 

t           00 

2           DO 
1           00 

0        00 

0           00 

3,0  1 

Is 
11 

MO 

000 

000 

ooo 

DOO 

0M,000 

11 

jaxooo 
Mo!ooo 

,590,000 

oso.ooo 
4eo,ooa 

BSS.OOO 
100,000 

[ooiooo 

!I.U 

II 

30,800,000 

SS.Z 

3<.«»,000 

lT:ooS;oao 

St.8OO.0OO 

iisii: 

3IJ)00,000 

ToUI.         .        . 

1.J17.7H.000 

4.iei'ooD     B,uiam 

ll,M>.OOD 

ai'ii 

3i.it».m 

Nut  Island  Screen  Hoiue. 
The  plant  at  this  house  includes  two  sets  of  screens  in  duplicate, 
actuated  by  small  reversing  engines  of  the  Titchburg  type.     Two  ver- 
tical Deane  boilers,  80  horse-power  each,  operate  the  engines,  pro- 
vide heat  for  the  house  and  bum  materials  intercepted  at  the  screens. 

Average  quantity  of  sewage  passing  Hereena  daily,  40,400,000  gallons. 
Total  materials  intercepted  at  screens  during  the  past  year,  1,026  cubic  yards. 
Materials  intercepted  per  million  gallouB  of  sewage  discharge,  1.S8  cubic  feet. 
Force  employed ;  3  engineers,  1  relief  engineer,  3  screenmen  and  I  relief  screenman. 
Coal  used:   383.9  tons  Davis  and  New  River,  costing  from  $3,815  to  $4.1SS  per 
gross  ton. 
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Cost  of  Pumping. 

In  the  following  tables  the  total  cost  of  pumping  and  the  rate  per 
million  foot-gallons  at  each  of  six  pumping  stations  are  shown  in 
detail :  — 


Average  Cost  per  Million  Foot-gaUons  for  Pumping  at   the  Deer  Island 

Station. 

Volume  (22,061.9  Million  GaUons)  x  Lift  (10.56  Feet)  =  232,074  MiUioii  Foot-galkuM. 


Itkhs. 


Cost 
per  MilUon 


Labor 

Coal 

Oil 

WMte, 

Water 

Paeking 

MieoeUaneouB  supplies  and  renewals. 

Totals 

Labor  at  sereene.     .... 


$11,914  68 

9,202  84 

185  34 

89  32 

1.361  68 

169  12 

1.105  31 


124.017  79 


10.05114 
.03950 
.00080 
.00038 

.00580 
.00073 
.00474 


10.10309 
.01172 


Average   Cost  per  Million  Foot-gaUons  for  Pumping  at  the  East  Boston 

Station, 


Volume  (21.331.9  Million  Gallons)  X  Lift  (16.62  Feet)  = 

=  333.204  Million  FootrgaUons. 

Items. 

Cost. 

Cost 

per  Million 

Foot-caUoDS. 

lAbor 

$15,537  48 

$0  04663 

Coal, 

10,743  62 

316  67 

70  23 

1.703  34 

47  88 

1.215  12 

08224 

Oil 

00095 

Waste 

00021 

Wattf 

00511 

Pftdcinci 

00014 

Mieoellaneous  supplies  and  renewals. 

00365 

Totals 

$29,634  34 

10  06898 

Labor  at  soreens, 

.00819 
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Average  Cost  per  Million  Foot-gailons  for  Pumping  at  the  Charlestovjn 

Station. 


Volume  (11.678.7  MilUon  Gallons)  X  Lift  (8.12  Feet)  =  M,831  Million  Foot-gaUons. 

Items. 

Cost. 

Cost 
per  MiUion 
Foot-gaUons. 

Labor 

$11,008  56 

$0.12241 

Coal 

8,528  50 

.03721 

Oil 

172  56 

.00182 

Waste 

92  95 

.00098 

Water, 

4(tf  60 

.00428 

Paeking 

906 

.00009 

MiBoellaneous  supplies  and  renewaUt 

1.036  49 

.01093 

Totab. 

$16,853  81 

$0.17772 

Labor  at  screens, 

- 

.02879 

Average  Cost  per  Million  Foot-gcUlons  for  Pumping  at  the  Alewife  Brook 

Station, 

Volume  (1.222.32  MiWon  Gallons)  X  Lift  (12.74  Feet)  =  15.572  MilUon  Foot-gallons. 


Itsicb. 


Cost 


per  Million 
Footigallons. 


Labor, 
Coal. 


Oil. 


Waste. 

Water 

Packing 

Miscellaneous  supplies  and  renewals,      .... 

ToUls. 

Labor  at  screens,  oiling  and  miscellaneous  services. 


$6,796  90 

1.528  60 

112  98 

45  43 

207  40 

27  31 

495  73 


$8,214  35 


$0.37226 
.09816 
.00726 
.00292 
.01332 
.00175 
.03183 


$0.52750 
.11688 
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Average  Cost  per  MiUion  Foot-gaUons  for  Pumping  at  the  Ward  Street 

Station. 

Volume  (8.375.6  Million  Gallons)  X  Lift  (40.57  Feet)  =  335J41  ICillkm  FootrffJktoa, 


Ituis. 


Cbet 

per  MiUion 

Footrs^aUooe. 


Leber 

Coel. 

OiL 

Waste. 

Water 

Paddng, 

Miscellaneous  supplies  and  renewals. 

Totals, 

Labor  at  screens,     .... 


$14,483  37 

7,883  40 

388  00 

38  70 

1.443  00 

188  13 

1.888  00 


136.080  30 


10.04314 
.02348 
.00080 
00000 
.OOiSO 
.00056 
.00601 


10.07738 
.01365 


Average  Cost  per  Million  Foot-gallons  for  Pumping  at  the  Quincy  Station, 

Volume  (1.517.8  Million  Gallons)  x  Lift  (31.17  Feet)  =  33.133  Million  Foolrsallons. 


ItbWs. 


Cost. 


Gost 

per  Million 

Foot-taUons. 


Labor 

Coal 

oa, 

Waste 

Water 

Packing, 

Miscellaneous  supplies  and  renewals, 

Totals 

Labor  at  screens,  oiling  and  miscellaneous  services. 


84.731  80 

1,539  11 

33  09 

10  96 

339  80 

37  45 

140  39 


16.693  60 


10.14724 
.04750 
.00074 
.00034 

.oons 
.oooss 

.00437 


10.20828 
.04862 
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Coal  for  use  at  the  several  stations  has  been  purchased  as  fol- 
lows :  — 


Onoes  Tons,  BmnaNOim  Coal. 


a* 


3 

OQ 


B 

d 


i  ti 

I 


a 

d 


d 

Q 


O 


§1 


M 


i8 


•Sqq 


d 
•ft 

1 

a 

1 

9 

ft 

1 

ard  Street 
Station. 

uinoy  Pum 
tion. 

ut     Island 
House. 

^ 

<y 

Z 

8 

£ 


II 


Staples  Coal  Company, 

Davis  Coal  and  Coke  Company, 

New    England   Coal  and    Coke 

Company. 
Staples  Coal  Company, 

Staples  Coal  Company, 

Davis  Coal  and  Coke  Company, 

New    England    Coal   and   Coke 

Company. 
Staples  Coal  Company, 

Davis  Coal  and  Coke  Company, 

New   England   Coal   and    Coke 

Company. 
Neponset  River  Coal  Company, 

New   England   Coal   and    Coke 

Companv. 
New   England   Coal   and    Coke 

Company. 
Davis  Coal  and  Coke  Company, 

New   England   Coal   and    Coke 

Company. 
Davis  Coal  and  Coke  Company, 

New   England   Coal   and    Coke 

C<Hnpany. 
Locke  Coal  Company, 

Total  gross  tons, 

Average  price  per  gross  ton,    . 


- 

- 

436.8 

- 

- 

- 

- 

1.684.943 

- 

- 

- 

- 

- 

1.003.084 

- 

- 

- 

- 

1,219.25 

- 

- 

- 

- 

- 

. 

— 

420.218 

-. 

— 

— 

- 

- 

58.078 

- 

- 

- 

- 

- 

- 

- 

700.302 

- 

402.56 

- 

- 

- 

- 

- 

1.115.397 

^    « 

- 

- 

- 

- 

- 

- 

- 

- 

- 

144.967 

— 

— 

-. 

67.249 

— 

— 

- 

- 

- 

- 

782.959 

- 

- 

- 

- 

- 

140.577 

- 

- 

- 

- 

- 

- 

87.90 

- 

- 

- 

- 

- 

116.598 

- 

- 

- 

221.556 

- 

- 

2,737.197 

2.688.027 

914.596 

288.806 

1.623.838 

349.465 

13  97 

13  69 

13  80 

14  44 

14  27 

14  83 

200 


200 


400 
13  97 


13  64 
3  69 
3  69 
8  74 
3  74 
8  96 

3  95 
400 

4  15 
4  15 
4  15 
4  20 
425 
4  41 
4  41 
4  45 
4  45 
4  50 


NORTH  METROPOLITAN  SYSTEM. 

Shirley  Gut  Siphon. 

During  the  year  the  continued  dredging  in  the  harbor  in  the  vi- 
cinity of  Shirley  Gut  has  resulted  in  marked  changes  in  the  bed  of 
the  harbor  near  the  siphon  crossing  from  Point  Shirley  to  Deer  Island. 
For  a  length  of  about  50  feet  from  the  head-house  on  the  Winthrop 
end,  the  roof  of  the  sewer  siphon  had  been  practically  uncovered. 
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During  the  year  heavy  riprap  has  been  placed  around  the  head-house 
and  over  the  line  of  the  siphon  to  defend  against  further  moving  of 
the  material  in  the  vicinity  of  this  siphon. 

Siphon  under  Alewife  Brook. 

At  the  request  of  the  Metropolitan  Park  Commissioners,  who  are 
modifying  the  channel  of  Alewife  Brook,  the  15-inch  Metropolitan 
branch  sewer  to  Arlington,  near  the  Lexington  Branch  Railroad,  has 
been  modified  by  the  introduction  of  siphon  pipes  under  the  new 
channel  of  the  brook.  Two  lines  of  cast-iron  pipe,  embedded  in 
Portland  concrete,  have  been  substituted  for  the  original  15-inch  pii>e 
sewer.  The  siphon  pipes  are  so  arranged  that  the  dry-weather  sewage 
flow  is  concentrated  in  the  smaller  pipe,  6  inches  in  diameter,  and 
the  larger  pipe,  10  inches  in  diameter,  will  not  be  used  until  the 
smaller  pipe  has  become  surcharged  to  a  depth  of  6  inches. 

The  siphon  pipes  are  54  feet  in  length,  and,  with  the  manholes  at 
the  ends  of  the  pipe,  involve  changes  over  a  length  of  72  feet,  of 
which  28  feet  was  on  the  Arlington  sewer.  At  the  ends  of  the  pipes 
the  controlling  manholes  provide  for  stop-planks  and  valves  to  aid  in 
flushing  the  siphon  pipes  if  they  should  become  clogged.  The  effect 
of  this  siphon  arrangement  is  to  dam  up  the  lower  end  of  the  18-inch 
local  sewer  about  6  inches,  reducing  its  carrying  capacity  to  approxi- 
mately that  of  a  15-inch  pipe. 

This  work  was  begun  early  in  November.  At  that  date  the  water 
in  Alewife  Brook  was  at  low  level  and  controlled  by  pumps  of  con- 
tractors for  the  Metropolitan  Park  Commissioners,  operating  in  that 
vicinity.  Shortly  after  our  operations  began  the  contractors  aban- 
doned their  pumping  plants,  and  this  siphon  work  has  been  carried 
out  under  very  adverse  conditions  of  floods  in  the  brook  and  on  sur- 
rounding meadows. 

At  the  date  of  this  report  the  excavation  has  been  completed  and 
the  siphon  pipes  placed.  It  is  anticipated  that  as  early  as  the  first 
of  February  the  work  will  be  fully  completed. 

Pipes  under  Cambridge  Subway. 

Under  authority  of  chapter  520,  Acts  of  1906,  the  Boston  Elevated 
Railway  Company  is  constructing  a  subway  through  Main  Street, 
in  the  city  of  Cambridge.    The  Cambridge  branch  of  the  Metropolitan 
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Sewer  crosses  the  line  of  this  subway  at  Portland  Street,  and  the 
invert  of  the  Metropolitan  Sewer  is  6  feet  above  the  invert  elevation 
of  the  subway.  The  work  of  passing  the  Metropolitan  Sewer  under 
the  subway  has  been  carried  out  during  the  year  by  the  Elevated 
Railway  Company. 

At  the  subway  crossing  the  Metropolitan  Sewer  is  about  4  feet 
6  inches  in  diameter.  There  is  a  wide  variation  between  the  ordi- 
nary dry-weather  and  storm  flows  in  this  sewer.  For  passing  the 
sewage  flow  under  the  subway  two  lines  of  cast-iron  pipes  have  been 
placed  during  the  year,  —  one  20  inches  in  diameter  for  the  ordinary 
dry-weather  flow,  and  one  36  inches  in  diameter,  at  a  higher  eleva- 
tion, for  storm  flows.  The  pipes  are  about  50  feet  in  length  and 
embedded  in  Portland  concrete.  The  ends  of  the  pipes  above  and 
below  the  subway  are  at  the  same  elevation.  Masonry  structures 
above  and  below  the  subway  provide  flushing  valves,  stop-planks  and 
sand  sumps  for  flushing  and  cleaning  and  intercepting  heavy  material 
that  would  not  be  desirable  to  pass  through  the  pipes. 

While  the  work  of  placing  the  pipes  was  in  progress,  the  sewage 
flow  was  concentrated  in  a  wooden  box  near  the  easterly  side  of  the 
sewer.  This  work  was  started  early  in  September,  and  at  the  date 
of  this  report  the  excavation  for  the  pipes  has  been  made,  the  pipes 
placed,  and  the  masonry  chambers  at  both  ends  of  the  pipes  nearly 
completed.  It  seems  probable  that  the  sewage  flow  may  be  turned 
through  these  pipes  early  in  January. 

This  arrangement  of  pipes  under  this  subway,  with  ends  at  the 
same  elevation,  adopted  by  the  Railway  Company,  will  involve 
additional  cost  in  the  maintenance  of  this  Metropolitan  branch  sewer, 
and  result  in  a  substantial  reduction  in  its  carrying  capacity  above 
this  location. 

Tannery  Drainage  in  Winchester  and  Woburn. 

During  the  year  much  labor  and  expense  have  been  involved  in 
the  care  of  Metropolitan  Sewers  in  Winchester  and  Woburn.  This 
tannery  drainage  is  rapidly  increasing  in  quantity  and  its  character 
has  been  substantially  changed  within  the  last  few  years. 


178  METROPOLITAN  WATER  [Pub.  Doc. 


New  Pumps  at  Axewife  Bbook  Station. 

During  the  year  two  9-ineh  Andrews  centrifugal  pumps  have  been 
introduced,  replacing  two  old  pumps  of  the  same  size.  The  cast- 
iron  shells  of  the  old  pumps  had  been  worn  througL  The  old  pumps 
had  been  in  service  about  sixteen  years. 

SOXTTH  MSTBOPOLITAN  SYSTEM. 

The  extension  of  the  High-Level  Sewer  through  West  Roxbuiy, 
Brookline  and  Brighton,  authorized  by  chapter  406  of  the  Acts  of 
1906,  was  completed  early  in  the  year  and  opened  for  service.  Dur- 
ing the  year  ten  connections  have  been  made  with  the  extension  by 
the  town  of  Brookline,  providing  for  1,850  acres  of  its  territory, 
located  generally  south  of  the  Metropolitan  Sewer. 

South  Metbopolitan  Outfalls. 

The  60-inch  outfall  pipes  in  the  harbor  have  been  in  operation 
five  years  at  the  date  of  this  report.  These  pipes  are  in  normal 
condition  and  free  from  deposit.  During  the  past  year  the  average 
flow  through  them  has  been  40,400,000  gallons  of  sewage  per  day, 
with  a  maximum  rate  of  135,500,000  gallons  in  the  month  of  Feb- 
ruary, 1909. 

In  October,  the  diving  contractor  who  placed  the  60-inch  outfall 
pipes  in  the  harbor  near  Nut  Island  examined  these  outfalls.  He 
entered  the  pipes  for  about  100  feet;  he  reports  the  pipes  clean  and 
the  outfalls  in  satisfactory  condition. 

Late  in  1908  two  Sturtevant  electrical  generating  sets  of  about 
15  horse  power  capacity  each,  were  introduced  at  the  Nut  Island 
screen-house.  These  generators  have  been  in  successful  operation 
during  the  year. 

Material  Intebcepted  at  the  Soeeens. 

The  material  intercepted  at  the  screens  at  the  North  Metropolitan 
sewerage  stations,  consisting  of  rags,  paper  and  other  floating  mat- 
ters, has  during  the  year  amounted  to  2,400  cubic  yards.  This  is 
equivalent  to  2.9  cubic  feet  for  each  million  gallons  of  sewage  pumped 
at  Deer  Island. 
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The  material  intercepted  at  the  screens  at  the  South  Metropolitan 
sewerage  stations  has  amounted  to  2,342.3  cubic  yards,  equal  to  4.3 
cubic  feet  per  million  gallons  of  sewage  delivered  at  the  outfall 
works  at  Nut  Island. 

Studies  of  sewage  flows  in  the  Metropolitan  sewers,  siphons  and 
outfall  pipes  indicate  that  they  are  free  from  deposit. 

Respectfully  submitted, 

WM.  M.  BROWN, 

Chief  Engineer  of  Sewerage  Works, 

Boston,  January  1,  1010. 
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Appendix  No.   1. 


Statement  of  Important  Events   in   the   Construction  and  Operation 
OF  THE  Metropolitan  Water  Works  to  January,  1,  1910. 

Metropolitan  Water  Supply,  State  Board  of  Health  directed 

to  investigate  and  report  a  system,  ....  June  9,  1893. 
Metropolitan  Water  Supply,  Report  of  State  Board  of  Health 

made  to  Legislature, Feb.  7,  1895. 

Metropolitan  Water  Act  passed, June  5,  1895. 

Metropolitan  Water  Board  organized, July  19,  1895. 

Metropolitan  Water  Supply,  first  contract  made  by  the  Board 

(water  pipes), Dec.  27,  1895. 

Sudbury  Reservoir,  first  taking  of  land  made,  •  .  .  Jan.  4,  1896. 
Sudbury  Reservoir  (partially  constructed),  taken  from  city 

of  Boston, Jan.  4,  1896. 

Wachusett  Reservoir,  first  purchase  of  lands  made   (Shaw 

Place,  in  Boylston) Jan.  29,  1896. 

Wachusett  Aqueduct,  first  contract  made,       ....  Feb.  14,  1896. 

Main  water  pipes,  laying  begun, May  11,  1896. 

Chestnut    Hill   high-service    pumping  station,   contract    for 

engine  made, Jan.  1.  1897. 

Sudbury  Reservoir,  filling  with  water  begun,          .         .         .  Feb.  8,  1897. 

Quincy,  admitted  into  Metropolitan  Water  District,         .         .  June  24,  1897. 

Wachusett  Reservoir,  first  contract  made,       ....  July  14,  1897. 

Chestnut  Hill  high^ervice  pumping  station,  addition  begun,  .  Sept.  22,  1897. 
Chestnut  Hill  low-service  pumping  station,  contract  for  three 

engines  made, Oct.  20,  1897. 

Wachusett  Aqueduct,  Assabet  Bridge  completed,  .  .  .  Nov.  6,  1897. 
Boston  Water  Works,  taken  by  Metropolitan  Water  Board,  .  Jan.  1,  1898. 
Spot  Pond,  taken  by  Metropolitan  Water  Board,  .  .  .  Jan.  1,  1898. 
Metropolitan  Water  Works,  first  operated  for  supplying  Dis- 
trict,         Jan.  1,  1898. 

Mystic  Water  Works,  discontinued  for  regular  supply,  .  .  Jan.  1,  1898. 
New  48-inch  main  connecting  Chestnut  Hill  and  Spot  Pond, 

completed, Jan.  13,  1898. 

Wachusett  Reservoir,   waters  of  South  Branch  of    Nashua 

River  and  Sandy  Pond  taken, Feb.  23,  1898. 

Wachusett  Aqueduct,  substantially  completed,  .  .  .  Mar.  7,  1898. 
Wachusett  Aqueduct,  water  of  South  Branch  of  Nashua  River 

diverted, Mar.  7,  1898. 

Sudbury  Reservoir,  filled  with  water, April  1898. 
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Fells  Reservoir,  construction  be^n, May  20,  1898. 

Wachusett  Reservoir,  agreement  made  for  acquisition  of  St. 

John^s  Catholic  Cemetery  in  Clinton,  ....  July  1,  1898. 
Chestnut  Hill  low-sendee  pumping  station,  contract  for  build- 
ing made, Aug.  26,  1898. 

Nahant,  admitted  into  Metropolitan  Water  District,         .         .  Sept.  13,  1898. 

Spot  Pond  pumping  station,  contract  for  engine  made,   .         .  Sept.  20,  1898. 

Swampscott,  agreement  made  to  supply  with  water,        .         .  Dec.  2,  1898. 

Sudbury  Reservoir,  substantially  completed, ....  Dec.  9,  1898. 
Chestnut  Hill  high-service  pumping  station,  new  engine  first 

operated, Dec.  11,  1898. 

Quincy,  supplied  with  water, Dec.  31,  1898. 

Spot  Pond  pumping  station,  contract  for  building  made,          .  Jan.  7,  1899. 

Arlington,  admitted  into  Metropolitan  Water  District,  .  .  Jan.  31,  1899 
West  Roxbury  pumping  station,  used  under  an  agreement 

made  with  City  of  Boston, Jan.  31,  1899. 

Spot  Pond,  improvement  begun, April  10,  1899. 

Sudbury  Reservoir,  Marlborough  Brook  filter-beds  first  used,  June  1899. 

Nahant,  supplied  with  water, June  29,  1899. 

Swampscott,  supplied  with  water, June  29,  1899. 

Arlington,  supplied  with  water, June  30,  1899. 

Fells  Reservoir,  placed  in  service, Aug.  31,  1899. 

Clinton  sewerage  system,  first  operated,  ....  Sept.  15,  1899. 
Spot  Pond    pumping    station,   engine    moved    from    Mystic 

station  first  operated, Mar.  7,  1900. 

Chestnut    Hill    low -service    pumping    station,    first    engine 

operated, June  1,  1900. 

Spot  Pond,  refilling  with  water  begun, July  12,  1900. 

Forbes  Hill  Reservoir  and  foundation  for  standpipe,  in  Quincy, 

construction  begun, July  16,  1900. 

Weston  Aqueduct,  first  lands  bought, Sept.  10,  1900. 

Spot  Pond,  improvement  substantially  completed,  .         .         .  Sept.  15,  1900. 

Wachusett  Dam,  contract  made, Oct.  1,  1900. 

Boston  low-service  district,  supplied  with  additional  pressure,  Oct.  7,  1900. 

Waban  Hill  Reservoir,  purchased  from  City  of  Newton,          .  Oct.  12,  1900. 

Boston  Water  Works,  settlement  for  taking  made,           .         .  Nov.  1,  1900. 

Spot  Pond  pumping  station,  new  engine  first  operated,   .         .  Nov.  1,  1900. 

Forbes  Hill  Standpipe,  first  placed  in  service,         .         .         .  Dec.  31,  1900. 

Spot  Pond  pumping  station,  completed,  ....  Feb.  9,  1901. 
Metropolitan  Water    and  Sewerage  Board,    established    by 

Legislature, Mar.  20,  1901. 

Chestnut  Hill  low-service  pumping  station,  completed,  .         .  April  3,  1901. 

Weston  Aqueduct,  first  contracts  for  construction  made,          .  May  9,  1901. 

Stoneham,  admitted 'into  Metropolitan  Water  District,     .         .  May  23,  1901. 

Wachusett  Dam,  first  stone  laid, June  5,  1901. 

Metropolitan  Water  District,  method  of  assessment  changed,  .  June  13,  1901. 
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Bear  Hill  Reservoir,  construction  begun,         ....  July  27,  1901. 

Lake  Cochituate,  improvement  of  Snake  Brook  Meadow  begun,  Aug.  21 ,  1901 . 

Forbes  Hill  Reservoir,  first  filled  with  water,          .         .         .  Sept.  27,  1901. 

Lake  Cochituate,  improvement  of  Pegan  Meadow  begun,        .  Sept.  28,  1901. 

Stoneham,  supplied  with  water, Oct.  21,  1901. 

Lake  Cochituate,  improvement  of  Snake  Brook  Meadow  com- 
pleted,      Jan.  22,  1902. 

Milton,  supplied  with  water, Feb.  28,  1902. 

Weston  Aqueduct,  construction  of  reservoir  begun,          .  April  1,  1902. 

Relocation  of  Central  Massachusetts  R.R.,  agreement  with 

Boston  &  Maine  R.R.  made, April  3,  1902. 

Measuring  water  supplied  to  cities  and  towns.  Act  passed,      .  Maj  13,  1902. 

Bear  Hill  Reservoir,  first  filled  with  water,    ....  June  22,  1902. 

Relocation  of  Central  Massachusetts  R.R.,  contract  for  viaduct 

over  Nashua  River  made, July  23,  1902. 

Wachusett  Aqueduct,  water  first  introduced  irom  Wachusett 

Reservoir Nov.  20,  1902. 

Lake  Cochituate,  improvement  of  Pegan  Meadow  completed,  Dee.  20,  1902. 

Spot  Pond  Brook,  rei)orton  improvement  made  to  Legislature,  Jan.  15,  1903. 

Lexington,  supplied  with  water, Jan.  24,  1903. 

Lexington,  admitted  into  Metropolitan  Water  District,    .         .  Feb.  13,  1903. 

Milton,  admitted  into  Metropolitan  Water  District,          .         .  Mar.  10,  1903. 

Relocation  of  Central  Massachusetts  R.R.,  new  road  bed  first 

used, June  15,  1903. 

Venturi  meters  for  measurement  of  water  supplied  to  cities 

and  towns,  installed, June  27,  1903. 

Weston  Aqueduct,   Pipe  Arch  Bridge  over  Sudbury  River 

completed, Oct.  19,  1903. 

Weston  Aqueduct,  water  first  introduced,        ....  Dec.  29,  1903. 

Report  on  Consumption  and  Waste  of  Water  made  to  Legis- 
lature,      Feb.  11,  1904. 

Spot  Pond  Brook,  Act  for  improvement  passed,               .         .  June  3,  1904. 

Metropolitan  Water  District,  method  of  assessment  changed,  June  4,  1904. 

Wachusett  Reservoir,  North  Dike  completed,           .         .         .  Nov.  18,  1904. 

Wachusett  Dam,  Lower  Gate  Chamber  completed,           .         .  Dec.  22,  1904. 

Wachusett  Reservoir,  Worcester  Street  embankment  and  arch 

bridge  completed,  ........  Dec.  24,  1904. 

Wachusett  Dam,  last  stone  laid, July  22,  1905. 

Wachusett  Reservoir,  South  Dike  completed,           .         .         .  Sept.  30,  1905. 

Wachusett  Dam,  contract  work  completed,     ....  Feb.  27,  1906. 

Metropolitan  Water  District,  method  of  assessment  changed,   .  June  6,  1906. 

Spot  Pond,  settlement  for  taking  made,           ....  July  9,  1906. 

Wachusett  Reservoir,  Sterling  filter-Ueds  put  into  operation,  .  May  23,  1907. 

Metropolitan   Water  District,  installation  of    service  meters 

required, June  15,  1907. 

Arlington  pumping  station,  completed, July  19,  1907. 
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Wachusett  Reservoir,  Sterling  Junction  filter-beds  put  into 

operation, Sept.    16,  1907. 

Arlington  pumping  station,  new  engine  placed  in  service,  .     Dec.      4,  1907. 

Wachusett  Reservoir,  first  filled  to  high-water  mark,      .         .     May    10,  1908. 

New  48-inch  main  from  Chestnut  Hill  Reservoir  for  Boston 

low  service  begun, Sept.    16,  1908. 

Swampscott,  admitted  into  Metropolitan  Water  District,  .     May      8,  1909. 

New  48-inch  main  from  Chestnut  Hill  Reservoir  for  Boston 

low  service  completed, July    10,  1909. 

60-inch  main  from  Weston  Aqueduct  terminus  into  Metropoli- 
tan District  begun, Aug.   26,  1909. 

Chestnut  Hill  low-service  pumping  station,  contract  for  new 

engine  for  high  service  made,  .         .         .         .         ,     Sept.   21,  1909. 
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Contracts  madb  and  pending  durino 

(NoTB.~Tfaa  deteils  of  oontxaets  mad*  beCon 


1. 

Num- 

b«r 

of  Oon- 

tlBOt* 


WORK. 


1 

9081 

s 

8001 

8 

8011 

4 

80S 

5 

8061 

6 

8041 

7 

806 

8 

806 

0 

8071 

10 

806 

11 

8091 

4,160  tons  cast-iron  water 
pipes ;  4.100  tons  48-1  nch, 
OOtonsM-lnch;  180  tons 
special  castings. 

86  water  valTes;  886-lnoh, 
4  24.lnch,  %  80.lnch, » 12. 
Inch. 

18  water  Talres;  1086-Inch, 
8  12.1nch. 

4,000  tons  OO-inoh  cast-iron 
water  pipes. 


8,270  tons  cast-iron  water 
pipes;  1,580  tons  24.inoh, 
680  tons  16-lnch,  100  tons 
18  Inch,  10  tons6-lnch; 
00  tons  special  castings. 

Laving  water  pipes  in 
Boston  and  Brookllne, 
Sect.  81  of  the  distrlbn- 
tloD  system. 

4,000  tons,  60.1nch  cast- 
iron  water  pipes. 

200  tons  special  castings. 


Laying  8,900  feet  of  16- 
inch  water  pipes  in 
BeTcre,  Sect.  88  of  the 
dlstribaUon  system. 

Laying  12,800  f^et  of  84* 
inch  water  pipes  In 
Byerett,  Chelsea  and 
Bevere,  Sect.  88  of  the 
distribution  system. 


Joying  1,600  feet  of  18- 
inch  water  pipes  in 
Arlington,  Sect.  84  of 
the  distrlbntion  system. 


Nma- 
ber  of 
Bids. 


8 
1 


11 

1 
8 

10 
9 


16 


AMonre  ov  Bd. 


4. 

Nsoct  to  Low- 
est. 


$108,88160 


11,106  00 


7,840  00 


66,618  00 


86,167  OOi 


14,640  00 


8,898  00 


14,818  00 


8,04140 


5. 


$90,164  00* 

9,760  OOt 

7,184  00* 
96,800  00>,) 

64,018  00* 


82,791  00 

96,800  001,1 
9,400  00* 

8,1U60* 
18,197  60* 


1,884  40* 


Coutnotor. 


Warven  Foundry  and 
Machine  Co.  PhU- 
lipsbnig,  N.  J. 


Coffin  YalyeCo.,  Bos- 
ton. 


Coffin  TalTC  Co.,  Bos- 
ton. 

United  States  Cast 
Iron  Pipe  sad 
Foundry  Co.,  Neir 
York.  N.  T. 

Standard  Cast  Iron 
Pipe  and  Foandzy 
Co.,  Bristol,  Pa. 


Bmno  &  Petittl,  Bos- 
ton. 


Florence  Iron  Works, 
Camden,  N.  J. 

Standard  Cast  Iron 
Pipe  and  Foundry 
Co.,  Bristol.  Pa. 

Camoia  A  WUHams, 
Boston. 


Camoia  A  Williams, 
Boston. 


Angelo  De  Marco  ft 
Co.,  Boston. 


1  Contract  completed. 


*  Contract  based  upon  this  bid. 
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THJD  Year  1909  —  Water  Works. 

IMQ  h»v»  bMm  giraB  in  prorioua  reports.] 


7. 

D»te 
of  Contndt. 


8. 

DutooC 

^Cam^tkm  of 

work. 


Prioei  of  PrinotiMl  Itams  of 
CoatnoU  niMk  ia  1900. 


Yahio  of  Work 
dontDeoomr 
b«rSl,190e. 


Aof .     !•  *06, 


May   U,  '09, 


Aug.  26,  '06, 


May    I^  '<X>> 


May     7.  '00, 


Sept.  6,  '06, 

May  14,  '00, 

May  14,  '00, 

July  IB, '06, 

July  16, '00, 


Aug.    18, '00^ 


Aug.  4,  '06. 


NoY.  Ub  '06, 


Feb.  17,  '00, 


NoY.  16,  '00, 


Joly  IS,  '00, 


Sept.  SI,  '00, 


Oct.    26, '00, 


Se-inch  YalYOS  $766;  S4-i]ioh  YalYes  $270;  204Dch 
YalYes  $216;  12-lnch  YaWes  $100. 


OO-inch  pipe  $24.70  per  ton  of  2,000  pounds. 


24.lnch  pipe  $28.66;  16.inch  pipe  $22.96;  IS-lnch 
pipe  $28.20;  6.incli  pipe  $28.60;  special  eastlngt 
$47  per  ton  of  2,000  pounds. 


00-inoh  pipe  $24.70  per  ton  of  2,000  pounds. 
Special  castings  $47  per  ton  of  2,000  pounds. 


For  laying  16-lnch  cast-iron  pipe,  $0.72  per  lin. 
ft.;  for  onambers  for  blow-on  and  air  YalYes 
$76  each. 

For  laying  cast-iron  pipe :  24.ineh,  $0.90  per  lin. 
ft. ;  li-lncb,  Ift-inch  and  20-inoh  for  connections, 
$0.60  per  Un.  ft.;  for  rock  excaYation  aboYC 
regular  grade,  $4  per  cu.  yd. ;  for  chambers 
for  20.inch and  24.inch  YaWes,  $90  each;  for 
chambers  for  16-inch  YalYes  and  smaller  $76 
each. 

For  laying  12-inch  cast-iron  pipe,  $0.68  per  lin. 
ft. ;  for  rock  excaYation,  $8.49  per  en.  yd. 


$101,900  66 

9,760  00 

7,196  00 
78,018  00 

66,664  80 


88,900  06 

60,684  00 
4.840  00 

8,48190 
14.92127 


1.822  66 


8 
4 


6 

7 
8 

9 
10 


11 


*  Joint  bid  for  8,000  tons  was  made  for  contracts  Nos.808  and  806. 
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Contracts  made  and  pending  during  the 


1. 

Num- 
ber 
of  Con- 
tntot. 


2 

8 

4 


6 


8 


9 


10 


WORK. 


Num- 
ber of 
Bids. 


810 


811  > 


812 


11.M.1 


12.M.1 


14.M.1 


15.M.1 


16.M. 


17-M. 


18.M.1 


Laying  8,070  feet  of  00. 
Inch  water  pluea  in 
Boston  and  Newton, 
Sect.  8  of  the  supply 
pipe  lines. 

00-inch  Venturl  meter 
tube. 


40.000,000gallon  pump- 
ing engine. 

0,000  tons  Vulcan  coal  for 
Chestnut  Hill  Pumping 
Station. 

1,800  tons  Davis  coal ;  900 
tons  for  Spot  Pond 
Pumping  Station,  400 
tons  for  Arlington 
Pumping  Station. 

OO-inch  vertical  Are  tube 
boiler  for  West  Box. 
bury  Pumping  Station. 

Addition  to  West  Box. 
bury  Pumping  Station. 

690  tons  Davis  coal;  260 
tons  for  Arlington 
Pumping  Station;  400 
tons  for  Spot  Pond 
Pumping  Station. 

7,500  tons  Vulcan  coal  for 
the  Chestnut  Hill  Pump- 
ing Stations. 

8ft5  tons  cast-iron  water 
pipes,  80  tons  special 
castings. 


10 


.4 

4 

10 

6 


2 


10 


Amocbt  of  Bid. 


4. 

Next  to  Low- 
est. 


5. 


$87,044  60 


.4 


106,700  00 


18.86  per 
ton. 


$4.60  and 

$4.10  per 

ton. 


$890  00 


1,727  17 


$8.88  and 

$4.35  per 
ton. 


$8.70  per 
ton. 


$10,868  42 


$84,908  60S 


-4 


99,768  00< 


$8.76  s  and 

$8.86  per 

ton. 

$4.19  s  and 

$8J6  per 

ton. 


$787  OOi 


1,720  001 


$8.70<  and 

$4.20  per 

ton. 


$8.5d<per 
ton. 


$10,248  60 1 


Charles  J.  Jacobs  Co. 
Boston. 


Bailders  Iron  Foun. 
dry.  Providence, 
B.  I. 

Holly  Mfg.  Co.,Buf. 


>iiy  MXg.  c 
Cafo,  N. T. 


Spring  Coal  Co.,  Bos- 
ton. 


Davis  Coal  and  Coke 
Co.,  Boston. 


Hodge  Boiler  Works, 
East  Boston. 


John  A.  Booney,  Bot* 
ton. 

New  England  Coal 
and  Cole  Co.,  Bos- 
ion. 


Spring  Coal  Co.,  Bos- 
ton. 


Warren  Foundrr  and 
Machine  Co.,'Fliii- 
lipsbnrg,  N.  J. 


i  Contract  completed. 


>  Contract  based  upon  this  bid. 
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Yeak  1909 — Watbe  Works — CwiHnued. 


7. 

8. 

9. 

10. 

Date 
of  Ccmtract. 

Date  of 

Completion  of 

work. 

Prices  of  Principal  Itema  of 
ContTaots  made  in  1909. 

Value  of  Work 
done  Decem- 
ber 31, 1909. 

Aag.    18, '09, 

For  laying  60-inch  cast-iron  pipe,  $8.08  per  lln. 
ft.;  for  rock  excavation  above  regolar  grade, 
$3.16  per  ca.  yd.;  for  chambers,  ror  blow-offs 
and  by-pass  valves,  $100  each;  for  concrete 
masonry,  $5  per  cu.  yd. 

$25,902  68 

1 

June  21,  *09, 

Oct.  26,  '09, 

For  whole  work  $2,8fiO. 

2,360  00 

S 

Sept.  31,  '09, 

- 

For  whole  work  $99,760. 

- 

3 

Jnly     1.  *08, 

July    2,  '09, 

- 

12,994  81 

4 

July    18,  »08, 

July    9,  '09, 

- 

1,478  86 

6 

Apr.    22,  '09, 

July  13,  '09, 

For  whole  work  $787. 

737  00 

• 

6 

May      4,  '09, 

Sept.  21,  '09, 

For  whole  work  $1,720. 

1,720  00 

7 

June  18,  '09, 

— 

$8.70  per  ton  of  2^240  pounds  delivered  on  cars  at 
the  Arlington  Pumping  Stadon:  $4.20  per  ton 
of  2,240  pounds  delivered  in  bins  at  the  Spot 
Pond  Pumping  Station. 

2.28196 

8 

July    16,  '09, 

- 

$3.59  per  ton  of  2.240  pounds  delivered  on  cars  at 
the  Chestnut  HiU  Pumping  Stations. 

12.919  87 

9 

Oct.     18,  '09, 

Dec.    8,  '09, 

48-inch  cast-iron    pipes    $26   per  ton  of  2,000 
poands;  special  castings  $50  per  ton  of  2,000 
pounds. 

11,756  39 

10 

*  Competitive  bids  were  not  received. 
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Contracts  made  and  pending  during  the  Year  1909  —  Water  Works 

—  Concluded, 

Sumiiiary  of  Gontracte.* 


VftliMof  Work 
31,1900. 


Distribution  Department,  14  contraota, 

898  oontractB  completed  from  1886  to  1908,  incloilve. 


Deduct  for  work  done  on  11  Sudbury  Reaeirolr  contracts  bj  the  Citj  of  Boston, 
Total  of  818  contracts, 


15,838,9619 


$16,339,749  17 
518,000  08 


$15,717,749  17 


1  In  this  summary,  contracts  charged  to  maintenance  are  excluded. 
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Appendix  No.   3. 


Cement  Tests — Metropolitan  Water  Works. 

The  following  tables  contain :  — 

1.  Long-time  tests  of  cements  used  on  construction  work  by  the  Dam  and 
Aquedact  and  Reservoir  departments,  from  1896  to  1900,  inclusive. 

2.  Tests  of  cements  used  in  the  construction  of  the  Wachusett  Dam  and  other 
works  at  the  Wachusett  Reservoir,  from  1901  to  1907,  inclusive. 

3.  Tests  of  cements  used  in  the  construction  of  distributing  works,  from  1896 
to  1909,  inclusive. 

The  methods  of  testing  were  the  same  as  described  in  Appendix  No.  8  of  the 
annual  report  for  the  year  1897. 
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Tablb  No.  2.  —  RaWifatt  in  Indus  at  Jefferaon,  Mast.,  in  1909. 


DAT  O*  IIOBTM. 


1 


I 


K 

.9 


A 


e 


1. 
«. 
S> 
*. 

«. 
«. 
7, 

8. 

», 
10. 

11. 
12. 
M, 
14. 
W. 
18. 
17. 
18, 
19, 
». 

a. 
a*, 

J7. 

», 
80, 


t 
0.79 


0.i8 


0.49  •! 

t 

0.S71 


O.Slii 


0.06 


0.09 


0.17 


1.00 


t 
1.17 


0.81 


0.1 


0.49 


t 
O.ST 


O.ISS 


t 
1.86«i 


0.00 


O.I»l 


0.80« 


1 
1.88  •! 


o.ss 


0.41  •! 

t 

1 
l.Mi 


0.071 
0.161 


t 
8.410 


0.84 


0.S7 


1.80 


0.88 


0.181 


0.61 


0.67 


0.48 


0.10 


0.46 


1.06a 


0.15 


0.88 


S.B6 


0.64 


t 

3.48 


0.80 


0.88 


0.06 


t 
0.68 


1 
8.00^ 


t 

0.411 


8.46 


0.40a 


t 

0.81 
0.86 


0.64 
t 

0.4711 


t 
0.66 


t 
0.48 


0.06 


1.04 
0.64 


0.11 


0.66 

1 
1.81 


t 

0.08 

0.87 


t 
t 
t 
t 

1.10« 


t 
8.091 


0.19 


Total, 


4.14 


6.89 


4.S7 


6.18    8.81 


8.88 


6.89 


4.88 


4.18 


8.08 


1.69 


4.41 


Total  for  the  jear  48.68  Inoheti. 
1  Soow.  *  BalDfall  incladed  In  that  of  following  day.  •  Bain  and  snow. 
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Table  No.  3 

.  —  RainfaUin 

Inches  at  Framingham,  Mass.j 

in  1909. 

DAT  or  Mouth. 

m 

1 

• 

4 

9 

» 

1 

• 
0 

• 

1 

• 

1 

o 

• 

1 

■ 

1 

1,  . 

2,  . 
8,    . 
4.    - 
6,    . 

6.  . 

7.  . 

8.  . 

9.  . 

10.  . 

11.  . 

12.  . 

13.  . 

14.  . 

15.  . 

16.  . 

17.  . 

18.  , 

19.  . 
20, 
21, 
22.    , 

28,  , 
24,    . 
25, 

26,  . 

27.  . 
28, 

29,  . 
80. 
81.    . 

• 

0.15 
0.92 

0.08 
0.41  s 

0.89  s 
t 

1.08* 

* 
t 

0.59> 

• 

* 
0.57 » 

S 

1.88* 

0.011 
i 

0.03 

s 

i 
l.S5» 

1 
1.10 

t 

1.88 

* 
0.02" 

s 

0.24« 

t 

0.85* 

0.01 » 

s 
0.65 

s 
0.081 

1 
0.07« 

0.171 

2.08 

s 

0.62 

0.25 
0.01 
0.13 

s 
t 
1.95 

s 

0.08 

1 

0.88 
0.49 

0.78 

1 

0.61  < 

0.80 
0.06 

0.02 

0.02 

t 

0.42 

t 

0.88 

s 

0.05 

s 
0.63 

s 

0.29 
0.22 

1.42 

i 

s 
0.42 

0.85 

fl 
0.52 

t 

0.07 

0.11 

1 

0.14 

0.01 
0.20 

~ 

0.80 
0.86 

0.02 

t 

0.00 

t 

0.68 

0.04 

s 

0.13 
s 

1.76 
0.07 

0.19 

0.21 
0.20 

t 

0.87 

0.02 
0.10 

1.63 

t 
t 
1.52 

0.07 

0.28 
0.05 

0.01 

0.S6 

s 
0.28 

0.03 
0.01 

s 
0.61 

o.<» 

0.09 

0.08 
t 

t 

s 
2.27« 

0.22 

3.24 

0.58 

"■ 
f 

1.S5S 

fl 

2.061 

n 

rotal 

1      ' 

4.14 

6.77 

4.07 

4.58 

2.81 

2.89 

1.68 

2.82 

4.35 

1.09 

3.M 

Total  for  the  year  40.98  inches. 
1  Snow.  *  Balnfall  included  in  that  of  the  followlnff  day.  >  Rain  and  enow. 
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Table  No.  4.  —  Rainfall  in  Inches  at  Chestnut  Hill  Reservoir  in  1909. 


Datb. 


Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 


3.  . 

4.  . 
6.  . 
6.  . 

11.  . 

12.  . 

13.  . 
U,  . 

14.  . 

15.  . 

16.  . 

17.  . 

24.  . 

25.  . 

!?»  • 

39,  . 

30.  . 


Total. 


Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 


9, 
10. 
14, 
15, 

1^ 
16, 

19, 

80, 

28. 

25. 

27. 
28, 


Total. 


1. 
2. 


Mar. 
Mar. 
Mar.  8. 
Mar.  4.  . 
Mar.  9.  ■ 
Mar.  10.  . 
Mar.  10,  . 
Mar.  17.  . 
Mar.  19,  . 
Mar.  80,  . 
Mar.  25.  . 
Mar.  28.  . 

Total, 


Apr.  2.  . 

Apr.   8.  . 

Apr.   9.  . 

Apr.  14,  . 

Apr.  15.  . 

Apr.  19.  . 

Apr.  20.  . 

Apr.  21.  . 

Apr.  22,  . 

Apr.  28,  . 

Apr.  27.  . 

Apr.  28.  . 

Apr.  80.  . 

May    1.  . 

Total, 


Amount 


Dnration. 


.00 
1 1.00 
j    .27 

j    .463 
I    .91* 

1 1.00 

.09  i 
j    .911 


4.79 


6.80  F.U.  to 

8.80A.H.  to 

6.50  A.H.  to 

10.60  P.M.  to 

1.00  P.M.  to 

7.15  P.U.  to 

7.10  A.H.  to 

5.26  A.M.  to 
10.00  P.M.  to 


6.30  A.M. 

7.16  a.m. 

4.15  P.M. 

12.80  PJf . 

1.80  A.M. 

6.00  P.M. 

6.00  A.M. 
10.00  A.M. 

11.00  P.M. 


jl.47« 

! 


.80 

.91 

1.81 


j    .06 


5.61 


10.00  P.M.  to 
8.00  P.M.  to 
8.00  A.M.  to 
2.80  P.M.  to 
8.00  P.M.  to 

11.06  P.M.  to 


7.00  p.m. 

6.20  A.M. 
11.00  P.M. 
10.00  XM. 

2.10  A.M. 
10.00  A.M. 


.27* 
.46* 


{.T, 


6 


.04 
.00 1 

.281 

1.90 
.53 


4.27 


11.50  P.M. 

6.00  P.M. 

12.80  P.M. 

8.80  A.M. 

12.40  A.M. 

8.00  P.M. 

7.00  A.M. 
2.86  A.M. 


to 

2.00  P.M. 
to 

10.00  A.M. 

to 

5.60  A.M. 
to  1.80  P.M. 
to    6.10  A Jf. 

to 

6.26  A.M. 
to  10.40  P.M. 
to    2.30  P.M. 


I    .82 

.18 

1.60 

.06 

{    .31 
.53 

j    .86 

1    .67 


11.00  a.m.  to 

8.80  P.M. 
6.85  A.M.  to  3.00  p.m. 
8.15  A.M.  to 

8.80  P.M. 
6.00  P.M.  to 

6.60  a.m. 
7.00  P.M.  to 

7.80  A.M. 
11.16  A.M.  to  4.46  P.M. 
11.16  P.M.  to 

9.80  XM. 
2.26  A.M.  to 

7.00  A.M. 


4.53 


Datb. 


May  1.  . 
May  4,  . 
May  5.  . 
May  7,  . 
May  11,  . 
May  16,  . 
May  16,  . 
May  18,  . 
May  21,  . 
May  28,  . 
May  27,  . 
May  28.  . 
May  29,  . 

Total, 


June  6, . 
June  6,  . 
June  10,  . 
June  11, . 
June  13, . 
June  14,  . 
Jane  17, . 
June  18,  . 
Jane  28,  . 

Total, 


Jaly  1,  . 
July  3,  . 
July  6,  . 
July  16,  . 
July  18,  . 
July  19,  . 
July  23,  . 
July  24,  . 

Total, 


Aug.  4, . 
Aug.  6,  . 
Aug.  16, . 
Aug.  17,  . 
Aug.  18, . 
Aug.  20,  . 
Aug.  29,  . 

Total, 


Sept.  1,  . 
Sept.  6, . 
Sept.  10. . 
Sept.  11, . 
Sept.  17,  . 
Sept.  17.  . 
Sept.  28. . 
Sept.  24. . 
Sept.  24.  . 
Sept.  26, . 
Sept.  26, . 
Sept.  28.  . 

Total, 


Amoant. 


Duration. 


.40 
.18 
.04 
.18 
.00 
.34 

.13 

.63 

.86 
.09 


2.44 


7.00  A.M.  to 

2.15  a.m.  to 

12.80  A.M.  to 

12.56  A.M.  to 

12.66  A.M.  to 

8.45  A.M.  to 

6.10  p.m.  to 

11.80  P.M.  to 

4.00  P.M.  to 

2.40  p.m.  to 


10.80  P.M. 
6.45  a.m. 
8.80  A.M. 
8.26  A.M. 

5.25  A.M. 
9.80  A.M. 

7.80  A.M. 

10.80  A.M. 

6.26  A.M. 
6.80  P.M. 


2.08 

.52 
.06 

.89 

.53 
.06 

4.12 


8.40  A.M.  to 

4.40  a.m. 
6.66  a.m.  to  11.45  P.M. 
10.06  A.M.  to    2.25  p.m. 
6.40  P.M.  to 

1.46  a.m. 
11.80  P.M.  to 

7.00  a.m. 
12.26  A.M.  to    4.80  a.m. 


.02 
.21 
.06 
.29 
.87 
.06 

.10 


1.10 


8.00  p.m.  to 
2.20  a.m.  to 
1.00  a.m.  to 
4.00  P.M.  to 
7.00  P.M.  to 
11.15  a.m.  to 
1.85  P.M.  to 


8.16  P.M. 

7.30  A.M. 

9.00  P.M. 
10.00  P.M. 

9.00  FM, 
11.60  a.m. 

2.06  A.M. 


.95 

.03 

2.72 

.06 
.86 


4.11 


11.15  P.M.  to 

7.80  a.m. 
4.26  A.M.  to  6.25  A.M. 
7.80  A.M.  to 

6.00  A.M. 
7.36  P.M.  to  8.50  p.m. 
8.10  P.M.  to    4.00  PJi. 


! 


.46 

.21 

1.06 

.02 
.28 

{    .91 

j    .78 

2.10 


6.79 


2.10  P.M.  to  6.15  p.m. 
6.60  a.m.  to  12.30  P.M. 
1.46  p.m.  to 

7.80  A.M. 
5.10  A.M.  to  6.20  A.M. 
7.20  a.m.  to  1.16  p.m. 
6.80  A.M.  to 

3.36  A.M. 

10.10  a.m.  to 

2.45  A.M. 
7.66  A.M.  to 

10.15  P.M. 


1  Snow. 


t  Rain  and  snow. 
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Table  No  4.  —  Rainfall  in  Inches  at  Chestnut  Hill  Reservoir  in  1909 

Concluded. 


DATS. 

Amoant. 

DDration. 

Datk. 

AiBonnt 

DoraUoD. 

Oct.  12,    . 
Oct.  16,    . 
Oct.  15,    . 
Oct.  18,    . 
Oct.  21,    . 
Oct.  22,    . 
Oct.  23,    . 
Oct.  26,    . 
Oct.  28,    . 

.17 
.21 
.10 
.04 

.63 

{    .50 
.08 

7.05  A.M.  to  12.30  P.M. 
13.26  AM.  to    3.45  A.M. 
7.65  a.m.  to    1.00  P.M. 
5.00  P.M.  to    8.16  P.M. 
6.00  P.M.  to 

2.40  A.M. 
9.00  P.M.  to 

3.85  A.M.  1 
12.05  A.M.  to    2.25  A.M. 

Dec.   7,  . 
Dec.   8,  . 
Dec.  13,  . 
Dec.  14,  . 
Dec.  25,  . 
Dec.  26,  . 

Total, 

i    .8- 

1 

1.56  s 

j  2.271 

4.30  P.M.  to 

1.45  A  JC. 
8.15AJtf.to 

6.00  A.M. 
6.00  P.M.  to 

9.00  P.M. 

4.39 

TotaJ, 

1.A8 

Nov.   2,  . 
Nov.   4,  . 
Nov.   8,  . 
Nov.  16,  . 
Nov.  17,  . 
Nov.  22,  . 
Nov.  23,  . 
Nov.  23,  . 
Nov.  24,  . 
Nov.  26,  . 
Nov.2»,  . 

1    .69 
.05 

!    '^^ 
.05 
.25  « 

^3.44 
.27 

2.26  P.M.  to 

5.46  A.M. 
2.80  P.M.  to    8.00  P.M. 
6.30  P.M.  to 

3.45  P.M. 
11.16  A.M.  to 

7.00  a.m. 
1.00  P.M.  to  10.00  P.M. 
2.10  A.M.  to 

10.15  A.M. 
5.20  a.m.  to  10.00  A.M. 

Total, 

4.89 

• 

Total  for  the  year  47.62  Inches. 
1  Snow.  s  Rain  and  snow. 
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Table  No.  13.  —  Sources  from  which  and  Periods  during  which  Water  has  been 
drawn  joT  the  Supply  of  the  Metropolitan  Water  District. 

From  Wachuaett  Reservoir  into  Sudbury  Reservoir, 
7:00  A.M.  Jan.  1  to  3:50  P.M.  Feb.  10. 
11:10  A.M.  Feb.  19  **  12:00  M.  Feb.  20. 
5:20  P.M.  Mar.  8  "  9:50  A.M.  Apr.  15. 
7:00  P.M.  Apr.  18  *•  10:50  A.M.  Apr.  30. 
7:00  P.M.  May  3  *«  10:00  A.M.  Aug.  18. 
5:00  P.M.  Aug.  19  *•  10:00  P.M.  Sept.  12. 
5:00  P.M.  Sept.  18  *•  9:00  P.M.  Sept.  18. 
7:00  P.M.  Oct.  2  *«  7:00  a.m.  Oct.  8. 
5:00  P.M.  Oct.  9  '«  7:00  A.M.  Jan.  1,  1910. 
Total  quantity,  36,255,900,000  gallons. 

From  Sudbury  Reservoir  through  the  Weston  Aqueduct  to  the  Weston  Reservoir, 
7 :  00  A.M.  Jan.     1  to     7 :  00  a.m.  Jan.  11. 
4:30  P.M.  Jan.  12   **     6:00  a.m.  Jan.  14. 
5:00  p.m.  Jan.  15   ♦*   11:00  p.m.  Jan.  17. 
5:00  P.M.  Jan.  20   *•     7:00  a.m.  Jan.     1,  1910. 
Total  quantity,  10,745,600,000  gallons. 

From  Framingham  Reservoir  No.  2  through  Sudbury  Aqu/sdut^  to  Chestnut  Sill  Reservoir. 

7:00  A.M.  Jan.     7  to  11 :  00  a.m.  Feb.  12. 
Total  quantity,  900,600,000  gallons. 

From  Framingham  Reservoir  No.  3  through  Sudbury  Aqueduct  to  Chestnut  Hill  Reservoir. 

7:00  A.M.  Jan.     1  to  7:00  a.m.  Jan.     1,  1910. 
Total  quantity,  29,581,800,000  gallons. 

From  Lake  Cochituate  through  Coohituate  Aquediust  to  Chestnut  Hill  Reservoir. 

1 :  00  P.M.  Jan.     26  to     5 :  15  P.M.  Feb.  2. 

7:00  A.M.  Apr.      2  •*   12:00      M.  Apr.  5. 

8:00  A.M.  June      6   «<     8:00  A.M.  June  23. 

9  :  30  A.M.  June    23  «*     9 :  00  A.M.  July  9. 

10:00  A.M.  July      9   **     1:00  P.M.  Sept.  29. 
Total  quantity,  2,472,600,000  gallons. 
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Tablb  No.  14.  —  Average  Daily  Quantity  of  Water  flowing  through  Aquedueta  in 

1909  by  Monthe.* 


MOHTH. 

Waohuaett 
Aqueduct 
into  Sudbury 
Resenroir 
(Gallons). 

Wetton 
Aquednot 
into  Metro- 
politan District 
(GaUons). 

Sudbnrr 

Aqueduct  into 

Chestnut  Hill 

Reaerroir 

(Gallona). 

Gochituato 

Aqueduct  into 

Chestnut  Hill 

Resenroir 

(Gallona). 

January,* 

119,010,000 

30,589.000 

94.897,000 

S.581.000 

February, 

89,175,000 

29.657,000 

94,025^000 

1.096.000 

March,  . 

94,435,000 

29,971,000 

90,174,000 

- 

April.     . 

84,677.000 

29,690,000 

88,687,000 

2.123,000 

May,       .  . 

96,461,000 

29,826,000 

91,419,000 

- 

June,     . 

102,283,000 

28,747,000 

75,870,000 

17,200.000 

July,      . 

111,742,000 

28,977,000 

76,197,000 

21.119,000 

August, 

104,423.000 

27,687.000 

78,885,000 

20.487,000 

September,    . 

51,133,000 

29,757,000 

71,820,000 

15.380,000 

October, 

93.561,000 

29.790,000 

86,626,000 

- 

November,    . 

182,790,000 

29,487,000 

78,678,000 

- 

December, 

105,042,000 

29,761,000 

81.826.000 

Average, 

99,813,000 

29,440.000 

88.513.000 

6.774.000 

>  Not  including  quantities  wasted  while  cleaning  and  repairing  aqueducts. 
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Table  No.  21. —  (Meier  Basis.)  Average  Daily  Consumption  of  Water  during 
the  Year  1909,  in  the  Cities  and  Tovms  supplied  by  the  Metropolitan  Water 
Works,  indvding  Boston,  SomerviUe,  Chelsea,  Maiden,  Everett,  Quincy, 
Medford,  Melrose,  Revere,  Watertown,  Arlington,  Lexington,  Milton,  Stone-' 
ham,  Winthrop,  Swampscott,  Belmont  and  Nahant.  (For  Consumption  of 
Water  in  Whole  Metropolitan  Water  District,  see  Table  No»  24.) 


MOHTH. 


Average 

DaUy 

Consumption 

(Gallons). 


Estimated 
Population. 


Consumption 

per 

Inhabitant 

(Gallons). 


January, 
February, 
March, . 
April,    . 
May, 
Jane,    . 
July,     . 
August. 
September,  . 
October, 
November,   . 
December,   . 

For  the  year, 


129,6fi6,200 
126,«9A,900 
122,21»7,i5O0 
121,656,900 
120,308,100 
121.475,600 
122,(jU5,700 
119,222,300 
118,840,000 
111,827,400 
108,025,900 
112,318,600 


119,119,100 


963,020 
964,760 
956,600 
958,260 
961,880 
966,510 
969,860 
970,890 
970,920 
970,910 
971,510 
978,460 


966,490 


136 
133 
128 
127 
126 
126 
127 
123 
117 
116 
111 
115 


123 


In  addition  to  the  above  quantities,  the  United  States  Government  Reservation  on  Peddocks 
Island  was  supplied  with  34,632,200  gallons,  equivalent  to  a  dally  average  rate  of  94,900  gallons, 
and  a  part  of  Saugus  with  5,966,000  gallons,  equivalent  to  a  daily  average  rate  of  16,800  gallons. 


Table  No.  22.  —  (Meter  Basis,)     Average  Daily  Consumption  of  Water  in 

Gallons,  from  the  Low-service  System  in  1909, 


Month. 


SOUTHSBV 

Low  Sebvicb. 


Boston, 

excluding 

East  Boston 

and 
Gharlestown. 


January i  64,481,900 

February I  62,658,900 

March, ,  60,468,400 

April I  49,810,700 

May, I  49,134,800 

June, 48,629,800 

July 47.939,100 

August, I  46,857,900 

September, ,  45,089,600 

October '  44,650,600 

November, I  43,998,000 

December I  46.838,300 

For  the  year, I  48,335,600 


NOBTHBBN 
Low  SSBVICB. 


Portions  of  Charles- 
town,  SomenrlUe, 
Chelsea,  Everett, 
Maiden,  Medford, 
East  Boston  and 
Arlington. 


30,010,800 
29,427,500 
26,835,900 
26,087,800 
26,599,600 
26,888,600 
27,010,800 
26,616,400 
26,389,800 
25,022,400 
24,579,700 
25,447,800 


26,531,600 


Total 

Low-service 

Consumption. 


84,492,700 
81,986,400 
77,804,800 
75,848,000 
74,734,400 
74,918,400 
74,949,900 
73,473,300 
70,429,400 
69,673,000 
68,677,700 
72,286.100 


(4,867,100 
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Table  No.  23.  —  (Meter  Batia.)    Average  Daily  Consumption  of  Water,  in 
Oallons,  from  the  High-service  and  Extra  Htgh-aerviee  Syiiems  in  1909. 


SouTinsa 

HlOH  BXRVICB. 

SOCTHSRH 
EXTKA   HWH 

Bbbticb. 

KOBTHSRir 
HlOH   Sbbtics. 

ExTaA.  HioB 
SaaricB. 

MOWTR. 

Qaincy,  Water- 
town,  Belmont, 
and  Portions 
of  Boston  and 

MUton. 

1 

1 
1 

Portions  of 

Boston 
and  Milton. 

ReTere,  Wlnthrop, 
Swampsoott,  Nahant, 
Stoneham,  Melrose,  | 
and  Portions  of  Bos- 
ton, Chelsea,  ETorett, 
Maiden,  Medfoid 
and  Somerrille. 

1 

Lexington 

and 

Portion 

of  Arlington. 

January, 

87,191,300 

509,600       1 

6,944,200 

518,400 

1 

Febmaiy, 

86,725,100      ! 

468,100 

6,990,100 

626,200 

Marcb,    . 

87,081,800 

524,800 

6,786,000 

601,000 

April,     . 

87,647,000 

679,800 

6,968,600 

614,100 

May, 

86,822,400 

683,800 

7,588,400 

644,100 

June, 

86.565,600 

644,800 

8,618,800           ! 

750,000 

July, 

86,916,800 

777,200 

9,158,000           ! 

899,300 

August,  . 

86,889,700 

669,700 

8,450,900 

798,700 

September,     . 

84.752,800 

684,500 

7,487,300 

686,000 

October, 

88,794,100 

611,100 

6,806,000 

4 

643,200 

November,     . 

81.888,500 

632,300 

6,425,600 

601,900 

December, 

1       82,367,200 

681,400 

6,666,800 

677,700 

For  the  ye 

ar,  . 

35,629,4001 

572,600 

7,393,800  « 

656,300 

In  addition  to  the  above  i  the  United  States  Government  Reservation  on  Peddocks  Island  was 
supplied  with  a  daily  average  rate  of  94,900  gallons,  and  >  part  of  Saugus  with  a  dally  average 
rate  of  16,300  gallons. 
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Table  No.  25.  —  {Pump  Basis.)  Consumption  of  Water  in  the  Metropolitan 
Water  District,  as  constituted  in  the  Year  1909,  and  a  Small  Section  of  the 
Town  of  Saugus,  from  189S  to  1909. 

[Gallons  per  day.] 


Mouth 

1898. 

1894. 

1895. 

1896. 

1897. 

1898. 

January,     . 

76,209,000 

67,606,000 

68,925,000 

82,946,000 

85,366,000 

83,880,000 

February,   . 

71,900,000 

68,944,000 

80,875,000 

87,021,000 

88,967,000 

87,475,000 

March, 

67,638,000 

62,710,000 

69,548»000 

86,111,000 

82,751,000 

85,468,000 

April,  . 

62,809,000 

67,716,000 

62,909,000 

77,620,000 

79.914,000 

76,574,000 

May,    . 

61.025,000 

60,676,000 

65,194,000 

73,402,000 

76,772,000 

76,6n,000 

June,   . 

63,374,000 

68,829,000 

69,905,000 

77,639,000 

77,952,000 

83,468,000 

July,    . 

69,343,000 

73,642,000 

69,667,000 

80,000,000 

85,525,000 

88,228,000 

August, 

66,983,000 

67,995,000 

72,233.000 

78,537,000 

84,103,000 

b7,558,000 

September, 

,    64,654,000 

1 

67,137,000 

73,724,000 

74,160,000 

84,296,000 

88,296,000 

October, 

68,770,000 

1 

62,735,000 

67,028,000 

71,762,000 

79,551,000 

81,n0,000 

Noyember,  . 

61,204,000 

62,231,000 

64,881,000 

71,933,000 

72,762,000 

78,1  <  1,000 

December,  . 

66,700,000 

65,108,000 

70,443,000 

79,449,000 

76,694,000 

86,355,000 

Average, 

66,165,000 

65,382,000 

60,499.000 

78,360,000 

80,798,000 

83,651,000 

Population, 

723,163 

743,854 

763,557 

786,385 

809,213 

832,042 

Per  capita,  . 

91.6 

88.0 

91.0 

99.7 

99.8 

100.5 

Month. 

1899. 

1900. 

1901. 

1909. 

1908. 

1994. 

January,    . 

96,442,000 

100,055,000 

111,275,000 

118,435,000 

125,176.000 

137,771,000 

February, 

103,454,000 

96,945,000 

117,497,000 

117,268,000 

122,728,000 

148,^2,000 

March, 

00,200,000 

97,753,000 

105,509,000 

108,461,000 

111,977,000 

123,334,000 

April, 

86,491,000 

89,497,000 

98,817,000 

103,153,000 

107,179,000 

108,688,000 

May,  . 

89,448,000 

87,780,000 

96,567,000 

106,692,000 

111,589,000 

111,715,000 

June, . 

97,691,000 

98,581,000 

108,420,000 

110,002,000 

105,590,000 

111,209.000 

July,  . 

96,821,000 

107,786,000 

106,906,000 

108,840,000 

107,562.000 

118,584,000 

August, 

92,072,000 

102,717,000 

102,815,000 

107,045,000 

108,570,000 

112,836,000 

September, 

91,478,000 

103,612,000 

102,103,000 

• 

107,752,000 

106,772,000 

114,188,000 

October,     . 

89,580,000 

96,358,000 

108,389,000 

106,560,000 

103,602,000 

108,390,000 

November, 

86,719,000 

98,648,000 

101,324,000 

105,175,000 

108,477,000 

108,054,000 

December, 

85,840,000 

97,844,000 

113,268,000 

125,484,000 

114,721,000 

125,119,000 

Average, 

92,111,000 

98,059,000 

104,645,000 

110,345,000 

110,277,000 

118,114,000 

Population, 

854,870 

877,698 

892,740 

907,780 

922.820 

987,860 

Per  capita. 

107.8 

111.7 

117.2 

121.6 

119.5 

125.9 
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Table  No.  25.  —  {Pump  Basis.)    Consumption  of  Water,  etc.  —  Concluded. 

[Gallons  per  day.] 


MOMTH. 

1905. 

1*06. 

1907. 

1008. 

1909. 

January, 

•               ■               • 

190,878,000 

126,098,000 

187,730,000 

132,376,000 

133,275,000 

February, 

140.096,000 

130,766,000 

150,822.000 

146,199,000 

130,768,000 

March, 

120.879,000 

123,570,000 

184,202,000 

128,^,000 

126,842,000 

April, 

111,898,000 

118,428,000 

121,666,000 

128,926,000 

125,836,000 

May, 

115,804,000 

122,404,000 

123,002.000 

181,040.000 

128,806,000 

June, 

117,441,000 

121,882,000 

126,628,000 

139,848,000 

126,179,000 

July, 

124,769,000 

118,726,000 

128,779,000 

138,232,000 

126,766,000 

August,    . 

121,158,000 

120,501,000 

131,098,000 

128,078,000 

121,781,000 

September, 

120,108,000 

121,686,000 

124,751,000 

129,972,000 

118,043,000 

October,  . 

118,301.000 

116,561,000 

124,051,000 

124,189,000 

116,939,000 

November, 

116,698,000 

113,746,000 

119,627,000 

117,119,000 

111,664,000 

December, 

122,696,000 

130,996,000 

122,407,000 

124,468,000 

116,733,000 

Average,  . 

121,671,000 

122,085,000 

128,661,000 

180,712,000 

122,851,000 

Population, 

968,556 

965,990 

986,680 

995,010 

1,022,640 

Per  capita, 

127.6 

126.4 

130.8 

131.4 

120.1 

This  table  includes  the  water  consumed  in  the  cities  and  towns  enumerated  in  Table  No.  21, 
together  with  the  water  consumed  in  Newton  and  Hyde  Park,  which  are  included  in  the  Metro- 
politan Water  District,  but  have  not  been  supplied  from  the  Metropolitan  Works.  The  populations 
for  the  years  1901  to  1904  were  revised  after  the  census  of  1906  became  available,  and  consequently 
the  figures  in  the  reports  after  1904  differ  from  those  published  in  a  corresponding  table  in  the 
preceding  annual  reports. 
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Table  No.  32.  —  Chemical  Examinations  of  Water  from  a  Faucet  in  Boston, 

from  1892  to  1909. 

[Parts  per  100,000.] 


CoLom. 

RMmm  OK 
Etapokation 

( 

Ammoxia. 

1 

.41 

NxTBoen  as  , 

i  i 

YiAm. 

• 

il 

Total. 

Loss  on 

Ignition. 

• 

1 

ALBUMnrOID. 

Nitrates. 

1 

•   ■ 

i 

1 1 1 

• 

1 

Dis- 
solved. 

Sus- 
pended. 

1'^ 

O  X 

1892,  . 

.37 

87 

4.70 

1.67 

.0007 

.0168 

.0138 

.0080 

.0210 

.0001 

t 

-   1.9 

1893,  . 

.61 

68 

4.54 

1.84 

.0010 

.0174 

.0147 

.0027 

.88 

.0143 

.0001 

.60  1.$ 

Ioo4,  • 

.69 

58 

4.64 

1.83 

.0006 

.0169 

.0150 

.0019 

.41 

.0106 

.0001 

.®  j  1.7 

1896,  . 

.72 

59 

4.90 

2.02 

.0006 

.0197 

.0175 

.0022 

.40 

.0171 

.0001 

.69  0.7 

1 

1896,  . 

.49 

45 

4.29 

1.67 

.0005 

.0165 

.0142 

.0023 

.87 

.0165 

.0001 

.66  1.4 

j 

1897,  . 

.65 

65 

4.82 

1.84 

.0009 

.0198 

.0177 

.0016 

.40 

.0137 

.0001 

.64'  1.6 

1898,  . 

.41 

40 

4.19 

1.60 

.0008 

.0152 

.0136 

.0016 

.29 

.0097 

.0001 

!  .44  ;  1.4 

1899,  . 

.28 

28 

8.70 

1.80 

.0006 

.0136 

.0122 

.0014 

.24 

.0137 

.0001 

1  .35  1.1 

1900,  . 

.24 

29 

8.80 

1.20 

.0012 

.0157 

.0139 

.0018 

.25 

.0076 

.0001 

.38  1.3 

1901,  . 

.24 

29 

4.48 

1.64 

.0018 

.0158 

.0142 

.0016 

.30 

.0173 

.0001 

.42  l.T 

1902,  . 

.26 

80 

8.98 

1.56 

.0016 

.0189 

.0119 

.0020 

.29 

.0092 

.0000  1 

1 

.40'  14 

1908,  . 

.25 

29 

8.98 

1.50 

.0018 

.0125 

.0110 

.0015 

.30 

'  .0142 

.0001 

.39  1  1.A 

1904,  . 

- 

28 

8.98 

1.59 

.0023 

.0139 

.0121 

.0018 

.84 

.0110 

.0001 

1  .37  ,  1.5 

1    1 

1906,  . 

- 

24 

3.86 

1.68 

.0020 

.0145 

.0124 

.0021 

.85 

.0083 

.0001 

1    f 
.35  1.4 

1906,  . 

- 

24 

S«OD 

1.39 

.0018 

.0159 

.0134 

.0025 

.84 

.0054 

.0001 

.36  1.3 

1907,  . 

- 

22 

1  8.88 

1 

1.40 

.0018 

.0129 

.0109 

.0020 

.33 

1  .0068 

.0001 

.32  ■  1.3 

1906,  . 

- 

19 

;  8.50 

1 

1.35 

.0011 

.0115 

.0092 

.0024 

1 
.33 

.0092 

.0001 

.26  1.2 

1 

1909,  . 

- 

18 

8.46 

1.43 

.0011 

.0128 

.0103 

.0025 

.28 

i  .0084 

1 

.0000 

1 

.25  1.3 

1 

Note  relating  to  Chemical  Examinations  of  Water,  Tables  Nos,  26-S2. 

The  chemical  examinations  contained  in  the  tables  were  made  by  the 
State  Board  of  Health.  Previous  to  the  year  1904  colors  were  deter- 
mined by  the  Nessler  standard,  but  the  corresponding  values  by  the 
platinum  standard  are  also  given,  for  the  purpose  of  comparison  with 
colors  determined  in  the  laboratory  of  the  Metropolitan  Water  and 
Sewerage  Board,  as  given  in  subsequent  tables.  The  odor  recorded  is 
taken  in  such  a  way  that  it  is  a  much  stronger  odor  than  would  be 
noticed  in  samples  drawn  directly  from  a  tap  or  collected  directly  from 
a  reservoir.  The  important  samples  are  collected  and  examined  semi- 
monthly or  monthly. 
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Tabub  No.  34.  —  Number  of  Bacteria  per  Cubic  Centimeter  in  Water  from  Variout 
Parts  of  the  Metropolitan  Water  Worke,  from  1898  to  1909,  incluaive. 

[Averages  of  weekly  determinations.] 


CHnTNiTT  Hill  Rubbvoib. 

SODTHBBH  BBBTIGB  TAP8. 

Tbab. 

Sudbury  Aque- 
duct Termmftl 

Coohituate 
Aqueduct. 

Effluent 

Gate-house 

No.  2. 

Low  Service, 

244  Boylston 

Street. 

High  Serrioe, 

1  Aflhburton 

Place. 

1898, 

207 

145 

Ill 

96 

- 

1880, 

224 

104 

217 

117 

128 

1900, 

248 

118 

256 

188 

181 

1901, 

225 

149 

169 

162 

168 

1902, 

208 

168 

121 

164 

246 

1903, 

76 

120 

96 

126 

848 

1904, 

847 

172 

220 

176 

855 

1906, 

495 

896 

489 

281 

442 

1906, 

281 

145 

246 

154 

261 

1907, 

147 

246 

118 

130 

176 

1908, 

162 

188 

187 

186 

148 

1909, 

198 

229 

119 

150 

195 

Mean 

1 

280 

177 

192 

158 

281 
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Table  No.  35. — Colors  of  Water  from  Various  Parts  of  the  Metropolitan  Water 
Works  in  1909.    (Means  of  Weekly  DeUrminaHons.) 

[PUtlnnm  Standard.] 


Fkamuoham 

Wachuibtt  RuxavoxB. 

SUDBUBT 

RxsBBVon. 

RSSSBYOXB. 

Las 

a  CocnrvATB. 

1 

,  No.  2. 

No.  8. 

1 

Month. 

• 

• 

t 

• 

a 

Worcester 
Street  Bridge. 

J 

1 

■ 

t 

OB 

• 

9 
QD 

Mid-depth. 

End    of    Open 
Channel. 

Mid-depth. 

Mid-depth. 

• 

Mid-depth. 

• 

1 

• 

9 
Si 

January,    . 

14 

15 

15 

22 

47 

86 

16 

16 

16 

18 

61 

16 

28 

27 

K 

SB 

February,  . 

16 

16 

17 

46 

49 

45 

17 

17 

18 

49 

68 

20 

26 

28 

28 

71 

March, 

18 

18 

18 

46 

46 

42 

25 

23 

24 

43 

72 

25 

29 

31 

83 

80 

April, . 

20 

20 

20 

50 

60 

56 

28 

29 

80 

29 

98 

80 

31 

32 

34 

108 

May,   . 

24 

24 

24 

61 

72 

65 

81 

81 

31 

70 

109 

83 

34 

35 

36 

124 

June,  . 

24 

24 

25 

49 

68 

63 

80 

80 

31 

30 

118 

81 

31 

82 

82 

105 

July,  . 

21 

21 

22 

81 

45 

42 

22 

22 

24 

22 

91 

23 

27 

29 

70 

65 

Au^st. 
September, 

20 

21 

28 

25 

48 

82 

20 

20 

27 

22 

88 

21 

26 

84 

211       4S 

19 

20 

28 

24 

42 

28 

20 

20 

31 

24 

75 

19 

26 

83 

iSS      46 

October.      . 

15 

15 

18 

18 

49 

81 

17 

17 

18 

18 

60 

17 

24 

SO 

S71       89 

November, . 

13 

18 

18 

14 

44 

28 

14 

14 

14 

14 

51 

14 
14 

28 

28 

60       78 

December, . 

14 

18 

14 

18 

14 
19 

85 
86 

62 

44 

14 

21 

1 

14 

14 

14 

28 

66 

26 

28 

i 

26 
SO 

fi)       93 

Mean, 

51 

43 

21 

23 

78 

22    1 

93  1    76 

>  The  colore  given  in  this  column  represent  the  combined  colors  of  the  waters  of  the  four  prin- 
cipal feeders.  The  color  of  each  is  determined  monthly,  and  due  weight  is  given.  In  combining 
the  results,  to  the  sizes  of  the  streams. 


Table  No.  35.  —  Concluded. 

[Platinum  Standard.] 


Chsstkut  Hnx 

Spot 

Fblls 

NOBTRBBH 

RasBBVom. 

POHD. 

Rbsbbvoib. 

Sbbvicb. 

1 

1        Sbbvicb. 

MOHTH. 

Inlet  (Sudbury 

Aqueduct). 

Inlet     (Cochituate 
Aqueduct). 

Effluent  Oate- 

houM  No.  2. 

\ 

Effluent 

Oate-house. 

Tap  at   Glenwood 
Yard,  Medford 
(Low  Service). 

if? 
lis 

llll 

TapatM4Boyi8ton 
Street,  Boston 
(Low  Bervioe). 

Tap  at  1  Ashburton 
Place,   Boston 
(High  Bervioe). 

January, 

25 

^ 

22 

14 

14 

22 

14 

IS 

SS 

February,   . 

23 

27 

23 

16 

16 

23 

16 

21 

2S 

March, 

24 

- 

24 

17 

17 

28 

17 

22 

28 

April,  . 

81 

83 

30 

18 

18 

80 

18 

90 

SO 

May,    . 

81 

* 

30 

19 

19 

80 

19 

80 

80 

June,   . 

32 

31 

81 

18 

18 

81 

18 

30 

SS 

July,    . 

23 

28 

22 

16 

16 

22 

16 

22 

23 

August. 
September, 

20 

26 

21 

15 

15 

21 

16 

21 

21 

20 

26 

21 

16 

16 

21 

16 

21 

21 

October, 

17 

• 

18 

14 

14 

18 

14 

18 

18 

November, 

14 

14 

12 

12 

14 

12 

14 

14 

December, 

14 

— 

14 

U 

11 

14 

12 

14 

14 

Mean, 

• 

I               • 

28 

29 

23 

16 

16 

22 

16 

82 

23 

1 
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Table  No.  36.  —  Temperatures  of  Water  from  Various  Parts  of  the  Metropolitan 
Water  Works  in  1909.     (Means  of  Weekly  Determinations,) 

[The  temperatures  are  taken  at  the  same  places  and  times  as  the  samples  for  microscopical  exami- 
nation; the  depth  given  for  each  reservoir  Is  the  depth  from  high  water  mark.] 

[Degrees  Fahrenheit] 


MONTB. 


Wachvsbtt 
RsautvoiB. 


I 


OQ 


i 


January,     . 
February,   . 
March, 
April,  . 
May,    «        . 
June,  . 
July,    . 
August. 
September, . 
October, 
November, . 
December,  . 

Mean, 


a 

o 


88.5 

88.7 

83.8 

34.8 

85.5 

86.0 

42.0 

42.8 

51.5 

50.8 

«S.6 

52.8 

69.8 

66.0 

71.6 

61.0 

66.0 

63.3 

58.8 

58.5 

48.8 

49.0 

87.8 

88.8 

51.1 

48.0 

34.7 
85.3 
86.5 
42.0 
49.5 
51.6 
68.8 
54.0 
54.0 
54.6 
49.0 
88.3 

46.1 


SVDBrBT  RnSBBTOXB 

(DapTB  AT  Placs  or 

Obssbvation 

64.5  Fbbt). 


34.1 
34.6 
36.9 
46.0 
55.7 
67.9 
72.1 
72.2 
65.8 
57.8 
47.9 
35.8 


52.2 


i 

94 


a 

I 


86.9 

38.1 

36.3 

37.5 

87.6 

38.0 

46.5 

44.6 

54.1 

52.3 

64.7 

60.9 

69.3 

65.0 

68.U 

65.4 

65.0 

64.0 

67.5 

57.5 

48.2 

48.2 

86.0 

36.8 

51.7 

50.7 

83.8 
83.6 
85.3 
43.1 
51.8 
56.8 
58.0 
58.1 
60.8 
54.4 
47.9 
37.0 


47.6 


FmAMDraHAM  Rnsm- 
voia  No.  3  (Dbptr 

AT  Placc  or  Oaaaa- 
VATioK  20.6  Fist). 


i 


84.8 
86.8 
38.0 
47.9 
62.0 
70.4 
78.9 
72.4 
66.0 
66.4 
44.7 
84.8 


I    68.1 


Oi 


84.2 
36.4 
87.5 
48.5 
61.8 
70.1 
78.6 
72.1 
66.7 
56.2 
44.8 
84.7 


62.9 


85.8 

86.8 
88.4 
47.6 
61.0 
68.8 
78.0 
71.9 
65.5 
56.9 
44.7 
84.4 


52.8 


Lakb  CocHrruATi 

(Dkpth  at  Placs 

or  OBssayATiox 

62.0  Fsst). 


36.5 
85.7 
87.7 
46.0 
68.8 
66.1 
78.1 
71.0 
64.6 
57.8 
46.6 
36.9 


51.9 


i 
I 


85.0 
86.6 
88.0 
46.5 
49.7 
64.8 
65.4 
58.9 
64.8 
68.9 
46.1 
86.5 


46.7 


86.6 
88.0 
43.6 
44.2 
60.5 
50.8 
48.9 
48.0 
48.6 
46.8 
86.6 


44.6 


Table  No.  36.  —  Conduced. 

[Degrees  Fahrenheit.] 


Mosth. 


January, 

February, 

March, 

April, 

May, 

June, 

July, 

August. 

September, 

October, 

November, 

December, 

Mean, 


Chssthct 

Hill 
Rbsbbvoik. 


o 


86.6 
37.7 
89*4 
49.2 
66.1 
67.8 
72.5 
72.8 
66.3 
58.8 
46.2 
87.3 

53.4 


Spot  Pord  (Dbpth  at 

Placs  or  Obbsrvatioh 

28.0  Fsst). 


87.6 
38.1 
88.5 
46.1 
54.8 
66.8 
72.4 
73.1 
66.8 
57.9 
46.1 
35.4 

52.8 


88.1 
38.9 
38.5 
46.1 
64.1 
65.5 
71.9 
78.1 
66.6 
59.4 
46.4 
36.8 

52.9 


88.6 
89.3 
88.8 
46.1 
53.4 
68.8 
69.9 
71.8 
66.6 
59.3 
46.6 
35.8 

52.4 


NOSTHSKS 
SSSVICB. 


1 


•2 


42.5 
89.6 

40.8 
48.0 
54.8 
64.4 
70.9 
71.4 
67.0 
60.8 
51.7 
41.4 

64.4 


46.0 
40.8 
40.8 
49.3 
56.8 
66.1 
71.0 
71.9 
66.1 
59.8 
50.2 
39.6 

64.6 


SooTHsas 

SSSTICS. 


e  . 

&»  t 

H 

40.6 
40.4 
42.8 
50.6 
69.7 
66.5 
78.4 
72.4 
67.7 
60.5 
62.2 
42.1 

56.7 


6  o 


42.6 
41.1 
41.6 
49.7 
57.8 
67.7 
72.6 
72.8 
06.9 
60.4 
49.7 
45.1 

65.6 
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Table  No.  37.  —  Temperatures  of  the  Air  at  Three  Stations  on  tiie  Metropolitan 

Water  Works  in  1909. 


[Degrees  Fahrenheit.] 

CHSBTVirT  Hill 
RasnvoiB. 

FmjLMnr«HAM. 

Clihtos. 

MOKTH. 

• 

• 

1 

• 

1 

1 

• 

■ 

1 

• 

1 

1 

• 

1 

1 

i 

• 

1 

Janaary, 

59.0 

—2.0 

29.4 

57.0 

-7.0 

29.2 

66.0 

—8.0 

26.7 

February, 

06.0 

0.0 

31.6 

57.0 

—4.0 

81.5 

68.0 

0.0 

27.4 

64.0 

15.0 

85.2 

58.0 

14.0 

84.9 

68.0 

18.0 

32.1 

April,       . 

86.0 

22.0 

48.6 

82.0 

22.0 

47.8 

81.0 

20.0 

45.S 

May.        .       . 

82.0 

88.0 

56.2 

88.0 

82.0 

66.8 

82.0 

85.0 

55.6 

June, 

05.0 

41.0 

69.4 

98.0 

89.0 

68.0 

90.0 

43.0 

67.4 

July, 

08.0 

47.0 

70.9 

96.0 

47.0 

70.1 

90.0 

46.0 

68.4 

AugUBt,   . 

98.0 

41.0 

71.0 

94.0 

40.0 

67.9 

90.0 

86.0 

65.7 

September, 

83.0 

40.0 

62.7 

81.0 

88.0 

61.8 

78.0 

87.0 

60.7 

October,  . 

8S.0 

26.0 

52.6 

81.0 

25.0 

60.6 

79.0 

24.0 

48.5 

November, 

74.0 

22.0 

45.8 

i    75.0 

18.0 

44.2 

75.0 

17.0 

42.8 

December, 

• 

52.0 

1.0 

28.4 

62.0 

-5.0 

27.5    ' 

65.0 

—4.0 

26.9 

Average, 

- 

- 

50.1 

1 

- 

49.2 

- 

- 

47.2 
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Table  No.  41.  —  Number  of  Service  Pipes,  Meters  and  Fire  Hydrants  in  the 
Several  Cities  and  Toums  supplied  by  the  Metropolitan  Water  Works,  Dec, 
31,  1909,  and  the  Number  of  Services  and  Meters  installed  during  the  Year 
1909. 


ClTT  OB  TOWW. 

Senrioes. 

Meters. 

Fire 
Hydrants. 

Serrioes 
InstaUed. 

Meters 
InstsDed. 

Boston,    . 

•               • 

96,132 

11,600 

8,380 

1,151 

6,584 

Somervllle, 

12,018 

5,147 

1,066 

211 

822 

Maiden,   . 

7,308 

6,978 

437 

171 

147 

Chelsea,   . 

6,613 

2,212 

331 

99 

847 

Everett,   . 

^820 

848 

625 

81 

839 

Qnlncy,    . 

6,814 

2,082 

T76 

865 

94 

Medf  ord, . 

4,624 

2,694 

530 

106 

1,087 

Melrose,   . 

3,510 

8,510 

316 

43 

194 

Bevere,!  . 

3,214 

590 

177 

193 

296 

Watertown, 

1,»73 

1,978 

888 

54 

54 

Arlington, 

2,032 

1,121 

384 

56 

129 

Milton,     . 

1,380 

1,380 

847 

52 

112 

Winthrop, 

2,320 

1,633 

188 

108 

1,126 

Stoneham, 

1,447 

430 

117 

81 

256 

Belmont, 

883 

888 

171 

48 

48 

Lexington, 

780 

862 

128 

42 

117 

Nahant,    . 

396 

179 

75 

8 

48 

Swampscott, 

1,439 

1,396 

134 

47 

189 

Total, 

158,200 

44,856 

14,855 

2,868 

12.381 

1  Includes  small  portion  of  Saugns. 
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Appendix    No.    5. 


Water  Works  Statistics  for  the  Year  1909. 

The  Metropolitan  Water  Works  supply  the  Metropolitan  Water  Dis- 
trict, which  includes  the  following  cities  and  towns :  — 


CiTT  OB  Town. 


Population, 
CensuB  of  1906. 


Estimated 

Population 

July  1, 1909. 


Boston, 

Somervllle, 

Maiden, 

ChelBea, 

Newton,! 

Everett 

Quincf 

Medford, 

HydePark.x 

Melroee 

Bevere, 

Watertown, 

Arlington, 

Milton 

Winthrop 

Stoneham, 

Swampscott, 

Lexington, 

Belmont, 

Kahant, 

Total  population  of  MetrotpoUtan  Water  District, 
SaugaB,^ 


696,$80 

69,272 

88,037 

87,2S9 

88,827 

29,111 

28,076 

19,686 

14,510 

14,296 

12.669 

11,258 

9,668 

7,054 

7,084 

6,882 

5,141 

4,580 

4,860 

922 


682,960 

75,440 

41,280 

88,600 

42,600 

88,280 

81,440 

21,890 

15,500 

15,850 

14,880 

12,680 

10,700 

7,800 

9,140 

6,750 

6,760 

6,870 

6,000 

940 


1,022,260 
280 


1  Xo  water  supplied  to  these  places  during  the  year  from  Metropolitan  Water  Works, 
s  Only  a  small  portion  of  Saugus  is  supplied  with  water. 
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Mode  of  Supply. 

25  per  cent,  by  gravity. 
75  per  cent,  by  pumping. 

Pumping. 

Chestnut  Hill  High-service  Station:  — 
Builders  of  pumping  machinery,  Holly  Manufacturing  Company,  Quintard 

Iron  Works  and  E.  P.  Allis  Company. 
Description  of  coal  used:  —  Bituminous:  New  River,  Blossburg,  Imperial, 

Vulcan  and  Logan.    Anthracite:  Buckwheat.    Price  per  gross  ton  in  bins: 

bituminous  $3.85   to  $4.19,  buckwheat  $2.73.      Average  price  per  gross 

ton  $3.70.    Per  cent,  ashes,  9.5. 

Chestnut  Hill  Low-service  Station:  — 

Builders  of  pumping  machinery,  Holly  Manufacturing  Company. 
Description  of  coal  used :  —  Bituminous :   Vulcan.     Anthracite :   buckwheat. 

Price  per  gross  ton  in  bins:  bituminous  $3.86  to  $4.06,  buckwheat  $2.61. 

Average  price  per  gross  ton  $3.44.    Per  cent,  ashes,  9.6. 

Spot  Pond  Station :  — 

Builders  of  pumping  machinery,  Geo.  F.  Blake  Manufacturing  Company 
and  HoUy  Manufacturing  Company. 

Description  of  coal  used :  —  Bituminous :  Davis.  Anthracite :  screenings. 
Price  per  gross  ton  in  bins:  bituminous  $4.19  to  $4.25,  screenings  $2.24  to 
$2.50.    Average  price  per  gross  ton  $3.43.    Per  cent,  ashes,  13.2. 


GHBSTVirr  Hnx  Hi«h- 
Statiov. 


Ticm 


BnginM 

No«, 
1  and  2. 


Engine 
No.  3. 


No.  4. 


Daily  pamping  capacity  (gallons), 

Coal  consnmed  for  year  (poundg), 

Cost  of  pumping,  figured  on  pumping  station  expenses,  . 
Total  pumpage  for  year,  corrected  for  slip  (million  gallons),  . 

Average  dynamic  head  (feet), 

Gallons  pumped  per  pound  of  coal, 

Duty  on  basis  of  plunger  displacement 

Cost  per  million  gallons  raised  to  reservoir,       .... 
Cost  per  million  gallons  raised  one  foot, 


16,000,000 

20,000,000 

2,124,272 

1,566,681 

$7,602.01 

$6,528.68 

1,321.95 

1,404.69 

li0.04 

127.84 

622.31 

897.11 

64,270,000 

103,220.000 

$5,675 

$4,648 

.0473 

.0361 

30,000,000 

8.635,383 

$32,447.96 

10,708.46 

190.S5 

1,S41.S0 

138,840,000 

$3.03 

.0233 
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GHBiTinrr  Hill 

LOW-8BBVICa 
STATIOZr. 

Spot  Poitd 
Statioh. 

Engine  Nos.  5, 
6  and  7. 

Engines  Nos.  8 
and  9. 

Dally  pumping  capacity  (gallons), 

Coal  consumed  for  year  (pounds), 

Cost  of  pumping,  figured  on  pumping  station  expenses,    . 
Total  pumpage  for  year,  corrected  for  slip  (million  gallons),  . 

Average  dynamic  bead  (feet) 

Gallons  pumped  per  pound  of  coal, 

Duty  on  basis  of  plunger  displacement, 

Cost  per  million  gallons  raised  to  reservoir 

Cost  per  million  gallons  raised  one  foot, 

105.000,000 

7,160,581 

$33,171.78 

19,188.42 

45.83 

2,679.08 

106,880,000 

$1,677 

.0366 

80,000,000 

2,424,886 

$14,048.86 

2,688.51 

129.76 

1,110.78 

128,760,000 

$5,216 

.0402 

Consumption. 

Estimated  total  population  of  the  nineteen  cities  and  towns 

supplied  wholly  or  partially  during  the  year  1909, 
Total  consumption  (gallons),  pump  basis,      .        .        .        . 
Average  daily  consumption  (gallons),  pump  basis, 
Gallons  per  day  to  each  inhabitant,  pump  basis. 


965,490 

43,575,790,000 

119,386,000 

123.7 


Distribution. 


Owned  and 

operated 

by  Metropolitan 

Water  and 
Sewerage  Board. 


Total  in  District 

supplied 

by  Metropolitan 

Water  Works. 


Kinds  of  pipe  used,         .... 

Sizes,         

Extensions,  less  length  abandoned  (miles), 
Length  in  use  (miles),     .... 

Stop  gates  added, 

Stop  gates  now  in  use 

Service  pipes  added, 

Service  pipes  now  in  use,       .       .       .       . 

Meters  added, 

Meters  now  in  use, 

Fire  hydrants  added, 

Fire  hydrants  now  in  use 


-1 

60  to  6  inch. 

7.88 

92.58 

32 

404 


60  to  4  inch. 
88.77 
1,602.62 


2,868 

158,200 

12,881 

44,855 

276 

14,855 


1  Cast.iron  and  cement-lined  wrought  Iron. 

*  Cast-iron,  cement  lined  wrought-lron  and  kalamine. 
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Appendix  No.  6. 


Contracts  made  and  pending  during 

Contracts  relating  to  the 


1. 

Num- 
ber 
of  Con- 
tract. 


6 


8 


9 


S. 


WORK. 


68 


roi 


721 


73 


76 


78 


Additions  to  the  pumpinr 
plaDt  at  Deer  Island, 
Boston  Harbor. 

4d0  tons,  Georges  Creek 
Cnmberland  Coal  for 
Alewife  Brook  pump- 
ing station. 

6,lfi0  tons  of  coal :  — 
2,250  tons  for  Deer  Island 

pumping  station. 
3,000  tons  for  East  Bos- 
ton pumping  station. 
900  tons  for  Cnarlestown 
pumping  station. 

Extensions  of  engine  and 
coal  bouses  at  Deer  Is- 
land, Boston  Harbor. 

Additions  to  the  pumping 
plant  at  East  Boston. 


Extension  and  repair  of 
engine,  boiler  and 
screen  houses  and  new 
coal  house  at  East  Bos- 
ton. 

2,950  tons  of  coal :  — 
2,600  tons  for  East  Bos- 
ton pumping  station. 
450  tons  for  Alewife 
Brook  pumping  station , 

3,060  tons  of  coal :  — 
2,100  tons  for  Deer  Island 

pumping  station. 
960  tons  for  Charlestown 

pumping  station. 

Additions  to  the  boiler 
plant  at  East  Boston 
pumping  station. 


s. 

Num- 
ber of 
Bids. 


10 


8 


6 


6 


•1 
•1 

^! 
•1 

6 


AxouHT  or  Bm. 


Next  to  Low- 
est. 


5. 

Lowest. 


$69,230  001 


$4.60  per 
ton. 


$4.15  per 
ton.* 

$4.22  per 
ton. 

$4.00  per 
ton. 

$87,294  00 


123,722  00 


$8.96  per 

ton. 
$4.80  per 

ton. 


$3.85  per 

ton. 
$3.65  per 

ton. 

$81,938  00  s 


$51,990  00 


$4.60  per 
ton.  s 


$8.75  per 

ton. 
$8.69  per 

ton.* 
$3.96  per 

ton.s 

$84,495  00* 


87,000  00 


110,940  00  > 


$3.69  per 
ton.> 

$4.26  per 
ton.s 


$8.74  per 

ton.> 
$3.64  per 

ton.> 

$29,000  00 


6. 

Contractor. 


AlUs-Ohalmers      Co., 
Milwaukee,  Wis. 


Locke  Coal  Co.,  Mai- 
den. 


Davis  Coal  and  Coke 
Co.,  Boston. 


Walter  A.  Wentworth 
Co.,  Boston. 


Allls-Chalmers     Co., 
Milwaukee,  Wis. 


Woodbury  &   Leigh< 
ton  Co.,  Boston. 


New  England  Coal 
and  Coxe  Co.,  Boa- 
ton. 


Staples  Coal  Co.,  Bos- 
ton. 


Eobb-Mumford  Boiler 
Co.,  South  Framing- 
ham. 


1  Contract  completed. 


2  Contract  based  on  this  bid. 
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Appendix  No.  6 


THE  Year  1909  —  Sewerage  Works. 
North  Metropolitan  System, 


7. 

Date 
of  Contract. 


Date  of 

Completion  of 

work. 


Prices  of  Principal  Items  of 
Contracts  maae  in  1909. 


10. 

Value  of  Work 
done  Decem- 
ber 31, 1909. 


Not.  2,  1908, 


July  9,  1908, 


July  13, 1906, 


Mar.  8,  1909, 


June  6, 1909, 


Aug.  13, 1909, 


June  18, 1909, 


June  25, 1909, 


Dec.  1&,  1909, 


June  1, 1909, 


June  1, 1909, 


Sept.  IS,  1909, 


For  extenalons  of  the  engine  and  coal  lionBes  com- 
plete with  ai\  appurtenances. 


For  furnishing  and  setting  up,  complete  and  ready 
to  operate,  one  pumping  engine  actuating  ver- 
tical shaft  and  centrifugal  pump  with  connec- 
tions. 

For  extension  and  repair  of  engine,  holler  and 
screen  houses  and  for  building  new  coal  house 
complete  with  all  appurtenances. 


$3.69  per  ton  of  2,240  lbs.  delivered  in  bins  at  East 

Boston  pumping  station. 
$4.2A  per  ton  of  2,240  lbs.  delivered  in  bins  at 

Alewlfe  Brook  pumping  station. 


$3.74  per  ton  of  2,240  lbs.  delivered  in  bins  at  Deer 

Island  pumping  station. 
$3.64  per  ton  of  2,240  lbs.  delivered  In  bins  at 

Charlestown  pumping  station. 


For  furnishing  and  erecting  six  vertical  Are  tube 
boilers  on  foundations  furnished  by  the  Board, 
with  smoke  flues  and  galleries. 


$34,615  00 


1,762  47 


24,072  87 


34,765  56 


8,075  00 


4,175  07 


6,384  10 


2 


8 


6 


8 


9 


252 


METROPOLITAN  WATER 


[Pub.  Doc. 


Contracts  made  and  pending  during  the 

Contracts  relating  to  ike  South 


1. 

Num- 
ber 
of  Con- 
trftot. 


WORK. 


2 


8 


6 


641 


66> 


67> 


711 


76 


77 


Part  of  Section  i%,  Exten- 
Bion  of  the  High-level 
Sewer,  Brighton,  69- 
Inch  by  73-lncli  concrete 
■ewer  in  tannel. 

Part  of  Section  85,  Exten- 
sion of  the  High-level 
Sewer,  Brighton,  69- 
Inch  by  7S-incn  concrete 
sewer  In  tnnnel. 

Section  86.  Extension  of 
the  High-level  Sewer, 
Brighton,  69-lnch  by  72- 
inch  and  72-inch  by  4K- 
Inch  concrete  sewers, in 
trench. 

8,400  tons  of  coal :  — 
2,40(1  tons  forward  Street 

pumping  station. 
500  tons   for    Quincy 

Damping  station. 
600  tons  for  Nat  Island 

screen-hoose. 

2,500  tons  of  coal :  — 
2,100  tons  forward  Street 

pumping  station. 
400  tons  for  Nut  Island 

screen-hoQse. 

400  tons  of  coal  for  Quincy 
pumping  station. 


S. 

Num- 
ber of 
Bids. 


6 


8 


14 


AxouvT  or  Bm. 


4. 

Next  to  Low- 
est. 


>.  1 1 


9. 

Lowest. 


$94,190  00 


71,400  00 


88,716  00 


$4.56  per 

ton. 
$4.H5  per 

ton. 
$4.20  per 

ton.> 


$4.14  per 

ton. 
$4.10  per 

ton. 

$4.40  per 
ton. 


$92,400  001 


67,460  00> 


88,064  60  > 


$4.41  per 
ton.> 

$4.45  per 
ton.< 

$4.15  per 
ton. 


$4.09  per 
ton.* 

$8.74  per 
ton.> 

$4.15  per 
ton.> 


Contractor. 


D.  F.  0*ConneU  Co., 
Boston. 


Hugh  Nawn  Contmct- 
Ing  Co.,  Boston. 


Charles  J.  Jacoba  Co., 
Boston. 


Davis  Coal  and  Coke 
Co.,  Boston. 


Staples  Coed  Co., 
ton. 


Neponset  BiTer  Goal 
Co.,  Dorebeater. 


1  Contract  completed. 


>  Contract  based  on  this  bid. 
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Year  1909 — Sewerage  Works — Continued. 
Metropolitan  System. 


7. 

Dmt« 
of  Contract. 


9. 

Date  of 

CoEDplatioii  of 

work. 


Priost  of  Prinoipal  Itami  of 
Contracts  maae  in  1909. 


10. 

Value  of  Work 
done  Decem- 
ber 31, 1909. 


Nov.  25, 1907, 


Not.  25, 1907, 


Aag.4,  1908, 


July  18, 1906, 


June  25, 1909, 


June  80, 1909, 


Feb.  18, 1909, 


Dec.  9,  1908, 


Mar.  6,  1909, 


June  1,  1909, 


$4.09  per  ton  of  2,240  lb8.  delivered  In  bins  at 

Ward  Street  pumping  station. 
$8.74  per  ton  of  2,240  lbs.  delivered  in  bins  at 

Nut  Island  screen-honse. 


$4.16  per  ton  of  2,240  lbs.  delivered  in  bins  at 
Quincy  pumping  station. 


$92,884  02 


70,482  00 


87,428  48 


8 


11,127  54 


8,768  08 


481  00 


6 
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Contracts  made  and  pending  during  the  Year  1909  —  Sewerage  Works 

—  Conditded, 

Summary  of  Contracts.^ 


Vftlofl  of  Work 

done  December 

31,  1909. 


North  MetropolitHD  System,  6  contracts, 
Sonth  Metropolitan  System,  8  contracts, 


Total  of  8  contracts  made  and  pending  during  the  year  1909, 


$77,445  66 
200,799  flO 


$278,186  06 


1  In  this  summary  the  cost  of  day  work  and  contracts  charged  to  maintenance  are  excluded. 
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Financial  Statement  presented  to  the  General  Court  on 

January  12,  1910. 

The  Metropolitan  Water  and  Sewerage  Board  respectfully  presents 
the  following  abstract  of  the  account  of  its  doings,  receipts,  expenditures, 
disbursements,  assets  and  liabilities  for  the  year  ending  November  30, 
1909,  in  accordance  with  the  provisions  of  chapter  235  of  the  Acts  of 
the  year  1906. 

Metropolitan  Water  Works. 

Construction. 

The  loans  authorized  for  expenditures  under  the  Metropolitan  Water 
acts,  the  receipts  which  are  added  to  the  loan  fund,  the  expenditures 
for  the  construction  and  acquisition  of  works,  and  the  balance  available 
on  December  1,  1909,  have  been  as  follows:  — 

Loans  authorized  under  Metropolitan  Water  acts, $41,798,000  00 

Receipt  from  town  of  Swampacott  for  admission  to  Metropolitan  Water  Plstrlct, 

paid  Into  Loan  Fund  (St.  1909,  C.  880), 90,000  00 

Receipts  from  the  sales  of  real  estate,  and  from  labor,  tools  and  supplies,  which  are 
placed  to  the  credit  of  the  Metropolitan  Water  Loan  Fund :  — 

For  the  year  ending  November  30, 1909, $5,715  08 

For  the  period  prior  to  December  1, 1906, 161,886  58 

167,051  66 

$42,055,061  66 
A  mount  approved  for  payment  by  the  Board  out  of  the  Metropolitan  Water  Loan 
Fund : — 

For  the  year  ending  November  80, 1909 $834,760  00 

For  the  period  prior  to  December  1.  1908, 40,666,195  40 

41,000.956  40 

Balance  December  1,  1909, $1,064,096  16 

The  amount  of  the  Metropolitan  Water  Loans  outstanding  at  the  be- 
ginning of  the  fiscal  year  was  $40,500,000.  At  the  end  of  the  year  the 
amount  of  the  loans  was  $40,898,000.  The  Metropolitan  Water  Loan 
Sinking  Fund  amounted  at  the  beginning  of  the  year  to  $6,400,807.56 
and  at  the  end  of  the  year  to  $7,203,406.48.  The  net  decrease  in  the 
debt  for  the  Metropolitan  Water  Works  was  $404,598.92. 
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Maintenance. 

Amount  appropriated  for  the  malntenaiice  and  operation  of  works,  for  the 
year  ending  November  SO,  1909 $416,500 

Amount  appropriated  for  the  Improvement  of  the  Cochltoate  watershed,     .       30,000 

$446,500  00 

Amount  approved  by  Board  for  maintenance  and  operation  of  works  during  year 
ending  November  80, 1909, 881,380  97 

Balance  December  1, 1909 $6^149  08 


This  balance  includes  the  sum  of  $30,000  appropriated  for  the  im- 
provement of  the  Cochituate  watershed,  which  sum  has  not  been  ex- 
pended, as  it  was  deemed  necessary  to  delay  the  active  work  upon  the 
improvements  until  the  coming  season. 

The  Board  has  also  received  during  the  year  ending  November  30, 
1909,  $11,937.03  from  rentals,  land  products  and  other  sources,  which, 
according  to  section  18  of  the  Metropolitan  Water  Act,  are  applied  by 
the  Treasurer  of  the  Commonwealth  to  the  pa3ntnent  of  interest  on  the 
Metropolitan  Water  Loan,  to  sinking  fund  requirements,  and  expenses 
of  maintenance  and  operation  of  works,  thus  reducing  the  amount  of  the 
assessment  upon  the  Metropolitan  Water  District  for  the  year. 

Sums  received  from  sales  of  water  to  municipalities  not  belonging  to 
the  District  and  to  water  companies,  and  from  municipalities  for  ad- 
mission to  the  District,  have  been  applied  as  follows :  — 

For  the  year  prior  to  December  1, 1906,  distributed  to  the  cities  and  towns  of  the 
District,  as  provided  by  section  3  of  the  Metropolitan  Water  Act«      ....     $219,S65  65 

For  the  period  beginning  December  1, 1906,  and  prior  to  December  1,  1906,  appUed 
to  the  Metropolitan  Water  Loan  Sinking  Fund,  as  provided  by  chapter  288  of  the 
Acts  of  1907 14,076  04 

For  the  year  beginning  December  1, 1908,  and  ending  November  30, 1900,  applied  to 
the  Metropolitan  Water  Loan  Sinking  Fund,  as  provided  by  said  last-named  act,   .  2,775  17 


$286,716  96 


Metropolitan  Sewerage  Works. 

Construction. 

The  loans  authorized  under  the  various  acts  of  the  Legislature  for 
the  construction  of  the  Metropolitan  Sewerage  Works,  the  receipts  which 
are  added  to  the  proceeds  of  the  loans,  and  the  expenditures  for  con- 
struction, are  given  below,  as  follows :  — 
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NoBTH  Metropolitan  System. 

Loans  authorized  under  the  various  acts,  including  those  for  the 
Revere,  Belmont  and  Maiden  extensions  and  North  System  enlarge- 
ment and  extension, $tf,673.865  78 

Receipts  from  sales  of  real  estate  and  from  miscellaneous  sources,  which 
are  placed  to  the  credit  of  the  Korth  Metropolitan  System  :— 

For  the  year  ending  November  30,  1909 10,676  01 

For  the  period  prior  to  December  1, 1908, 86,781  17 

Amount  approved  (or  payment  by  the  Boards  out  of  the  Metropolitan 
Sewerage  Loan  Fund  North  System :  — 

For  the  year  ending  November  80, 1909, -        $187,924  83 

For  the  period  prior  to  December  1, 1908 -        6,iei6.416  67 

$6,620,172  91  $6,308,840  60 
Balance  December  1, 1909, $316,882  41 

South  Metbopolttak  System. 

Loans  authoiized  under  the  various  acts,  applied  to  the  construction  of 
the  Charles  River  valley  sewer,  Nei>onset  valley  sewer,  High-level 

Sewer  and  Extension, $8,867,046  27 

Receipts  for  pumping,  sales  of  real  estate  and  from  miscellaneous 
sources,  which  are  placed  to  the  credit  of  the  South  Metropolitan 
System :  — 

For  the  year  ending  November  80,  1909 825  10 

For  the  period  prior  to  December  1, 1908, 11,06172 

Amount  approved  by  the  Board  for  payment  as  follows :  — 

On  account  of  the  Charles  River  valley  sewer $800,046  27 

On  account  of  the  Neponset  valley  sewer 911,631  46 

On  account  of  the  High-level  Sewer  and  Extension :  — 

For  the  year  ending  November  80, 1909, 64,841  68 

For  the  period  prior  to  December  1, 1908, 7,007,690  02 

$8,878,468  09   $8,788,509  88 
Balance  December  1, 1909, $94,948  71 

The  loans  for  the  Metropolitan  Sewerage  Works  outstanding  at  the 
beginning  of  the  fiscal  year  amounted  to  $16,027,912,  and  at  the  end 
of  the  year  to  $15,327,912.  The  amount  of  the  Metropolitan  Sewerage 
Sinking  Fund  was  at  the  beginning  of  the  fiscal  year  $1,491,276.67,  and 
at  the  end  of  the  year  was  $1,672,017.97.  The  net  debt  accordingly  in- 
creased from  $13,636,636.33  to  $13,666,894.03,  a  total  increase  of 
$119,267.70. 

Maintenance. 

Nobth  Metropolitan  Ststem. 

Appropriated  for  the  year  ending  November  80^  1900, $146,900  00 

Appropriated  in  the  year  1908  for  the  restoration  and  equipment  of  the  East  Boston 

pumping  station,  injured  by  Are  ($40,000),  remaining, 17,284  48 

Receipts  from  pumping  and  from  other  sources,  which  are  returned  to  the  appro* 

prlation :  — - 
For  the  year  ending  November  80, 1909, 1,662  12 

$166,766  66 
Amount  approved  for  payment  by  the  Board :  — 

For  the  year  ending  November  80, 1901), 144.195  03 

Balance  December  1,1900, $21,67162 

1  The  word  "  Board  "  refers  to  the  Metropolitan  Sewerage  Commission  and  the  Metropolitan 
Water  and  Sewerage  Board. 
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This  balance  of  $21,571.52  includes  the  sum  of  $13,884.43  which  still 
remains  out  of  the  special  appropriation  for  the  restoration  and  equip- 
ment of  the  East  Boston  pumping  station,  which  have  not  yet  been 
completed.    The  general  balance  remaining  is  consequently  $7,687.09. 

South  Mstbopoutait  Ststem. 

Appropriated  for  tbe  year  ending  November  80, 1909, $10S,7Q0  00 

Beceipta  from  aalea  of  property  and  for  pumping,  wliich  are  retomed  to  the  appro- 
priation :  ~ 
For  the  year  ending  November  80, 1909, tK  M 

$105^965  M 
Amount  approved  for  payment  by  the  Board  :— 

For  the  year  ending  November  80, 1909^ 96,588  60 

Balance  December  1, 1909, ^9,417  04 
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Legislation  of  the  Yeab  1909  affecting  the  Metbo- 
POLITAN  Water  and  Sewebage  Boabd. 


ACTS  OF  1909. 

[Chapter  74.] 

An  Act  to  exempt  the  towns  op  hingham  and  hull 
from  certain  provisions  op  law  relative  to  the 
metropolitan  water  system. 

Be  it  enacted,  etc.,  as  follows: 

Section  1.    Section  twenty-three  of  chapter  four  hundred  1885,488;  §88. 

ameDded. 

and  eighty-eight  of  the  acts  of  the  year  eighteen  hundred  and  (Hiii|rhaTn 

ninety-five  is  hereby  amended  by  inserting  after  the  word  crempted.; 

"  town  ",  in  the  first  line,  the  words :  —  except  the  towns  of 

Hingham  and  Hull,  —  so  as  to  read  as  follows :  —  Section  2S. 

No  city  or  toWn,  except  the  towns  of  Hingham  and  Hull, 

any  part  of  which  is  within  ten  miles  of  the  state  house,  or 

any  water  company  owning  a  water  pipe  system  in  any  such 

city  or  town  shall,  except  in  case  of  emergency,  use,  for 

domestic  purposes  water  from  any  source  not  now  used  by  it 

except  as  herein  provided  or  as  shall  be  hereafter  authorized 

by  the  legislature.    If  any  town  or  towns  in  said  district  shall 

take  the  franchise,  works  and  property  in  such  town  or  towns, 

of  any  water  company,  the  compensation  to  be  allowed  and 

paid  therefor  shall  not  be  increased  or  decreased  by  reason 

of  the  provisions  of  this  act.    No  town  in  said  water  district 

now  supplied  with  water  by  a  water  company  owning  the 

water  pipe  system  in  such  town,  shall  introduce  water  from 

the  metropolitan  water  works  until  it  shall  first  have  acquired 

the  works  of  such  company. 

Section  2.    This  act  shall  be  given  effect  as  if  the  excep-  Not  to  affect 
tion  were  originally  a  part  of  said  section  twenty-three  of  ^«*»>^»  "^J^^^ 
chapter  four  hundred  and  eighty-eight  of  the  acts  of  the  year 


260  METROPOLITAN  WATER      [Pub.  Doc. 

eighteen  hundred  and  ninety-five,  except  that  it  shall  not  be 
construed  as  affecting  the  provisions  of  chapter  three  hundred 
and  thirty-six  of  the  acts  of  the  year  eighteen  hundred  and 
ninety-seven,  so  far  as  the  same  apply  to  said  towns  of  Hing- 
ham  and  Hull,  and  shall  not  be  so  construed  as  to  affect  the 
rights  of  any  third  party  for  damages  for  any  taking  made 
prior  to  the  passage  of  this  act. 

Section  3.     This  act  shall  take  effect  upon  its  passage. 
[Approved  February  18,  1909. 


[CHAPfER  90.] 

An  Act  making  appropriations  for  the  maintenance 

AND    improvement    OF    THE    METROPOLITAN    WATER    SYS- 
TEM. 

Be  it  enacted,  etc.,  as  follows: 

formaFnt?*^"  SECTION  1.  The  sums  hereinafter  mentioned  are  appro- 
SSMitan™**"  printed,  to  be  paid  out  of  the  Metropolitan  Water  Maintenance 
water  works.  Yuni^  for  the  maintenance  and  operation  of  the  metropolitan 
water  system  for  the  cities  and  towns  in  what  is  known  as 
the  metropolitan  water  district,  during  the  fiscal  year  ending 
on  the  thirtieth  day  of  November,  nineteen  hundred  and 
nine,  to  wit:  — 

For  the  maintenance  and  operation  of  the  metropolitan 
water  system,  a  sum  not  exceeding  four  hundred  and  sixteen 
thousand  five  hundred  dollars. 

For  the  improvement  of  the  Cochituate  watershed,  a  sum 
not  exceeding  thirty  thousand  dollars. 

Section  2.  This  act  shall  take  effect  upon  its  passage. 
[Approved  February  25,  1909. 


[Chapter  104.] 

An  Act  making  an  appropriation  for  operating  the 

SOUTH    metropolitan    SYSTEM    OF   SEWAGE    DISPOSAL. 

Be  it  enacted,  etc.,  as  follows: 
Appropriation       SECTION  1.     A  sum  uot  exceediuff  one  hundred  and  five 

for  mainte*  ° 

^^poiitan^  thousand  seven  hundred  dollars  is  hereby  appropriated,  to  be 

Byrtemf*         paid  out  of  the   South  Metropolitan  System   Maintenance 

Fund,  for  the  cost  of  maintenance  and  operation  of  the  south 
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metropolitan  system  of  sewage  disposal,  comprising  a  part, 
of  Boston,  the  cities  of  Newton,  Quincy  and  Waltiiam,  and 
the  towns  of  Brookline,  Watertown,  Dedham,  Hyde  Park 
and  Milton,  during  the  fiscal  year  ending  on  the  thirtieth  day 
of  November,  nineteen  hundred  and  nine. 

Section  2.     This  act  shall  take  effect  upon  its  passage. 
^Approved  February  26,  1909. 


[Chapter  105.] 

An  Act  making  an  appbopbiation  fob  opebating  thk 

NOBTH   METBOPOLITAN   SYSTEM   OP   SEWAGE   DISPOSAL. 

Be  it  enacted,  etc.,  as  follows: 

Section  1.    A  sum  not  exceeding  one  hundred  and  forty-  j^ljl^f^**®'* 
six  thousand  nine  hundred  dollars  is  hereby  appropriated,  to  S^JS^ijJJJ^ 
be  paid  out  of  the  North  Metropolitan  System  Maintenance  JJ^^** 
Fund,  for  the  maintenance  and  operation  of  the  system  of 
sewage  disposal  for  the  cities  and  towns  included  in  what  is 
known  as  the  north  metropolitan  system,  during  the  fiscal  year 
ending  on  the  thirtieth  day  of  November,  nineteen  hundred 
and  nine. 

Section  2.     This  act  shall  take  effect  upon  its  passage. 
[Approved  February  26,  1909. 


[Chaptkb  177.] 

An  Act  belative  to  the  use  and  cabe  of  wateb  metebs 

IN  THE  cities  AND  TOWNS  OF  THE  METBOPOLITAN  WATEB 
DISTBICT. 

Be  it  enacted,  etc.,  as  follows: 

Section  1.     Section  three  of  chapter  five  hundred  and  1907,  bmw  §8, 
twenty-four  of  the  acts  of  the  year  nineteen  hundred  and  *™^°^®**- 
seven  is  hereby  amended  by  striking  out  the  last  sentence  and 
inserting  in  place  thereof  the  following:  —  It  shall  be  the 
duty  of  the  metropolitan  water  and  sewerage  board  to  super-  Metropoutan 
vise  and  promote  the  enforcement  of  the  provisions  of  this  sewerage 
act,  and  if  any  city,  town,  district  or  corporation  violates  or  vise  and  In?*'* 
neglects  in  any  respect  to  comply  with  the  provisions  hereof,  proTisions  of 

water  meter 

said  board  shall  forthwith  give  written  notice  of  such  viola-  act. 
tion  or  neglect,  together  with  the  facts  relative  thereto,  to  the 
attorney-general  for  his  action  in  the  premises.    The  supreme 
judicial  court  shall  have  jurisdiction,  upon  an  information 
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.in  equity  filed  by  the  attorney-general^  to  enforce  all  the  terms 
and  provisions  of  this  act,  —  so  as  to  read  as  follows :  —  Sec- 
(Careand  Hon  S.  Meters  shall  receive  the  necessary  care  and  mainte- 
water  meters,  nauce  to  secure  proper  efficiency  and  shall  be  tested  or  replaced 
by  the  city,  town,  district  or  water  company  whenever  there 
is  reason  to  believe  that  the  records  furnished  by  them  are 
inaccurate,  or  whenever  the  service  furnished  is  in  other  re- 
spects inefficient.  Cities,  towns,  districts  and  corporations 
may  make  rules  and  regulations  relative  to  the  care,  main- 
tenance and  protection  of  meters,  and  for  properly  ascer- 
taining and  recording  the  amoimt  of  water  actually  used 
during  specified  periods  by  each  water  consumer.  It  shall 
be  the  duty  of  the  metropolitan  water  and  sewerage  board 
to  supervise  and  promote  the  enforcement  of  the  provisions 
of  this  act,  and  if  any  city,  town,  district  or  corporation  vio- 
lates or  neglects  in  any  respect  to  comply  with  the  provisions 
hereof,  said  board  shall  forthwith  give  written  notice  of 
such  violation  or  neglect,  together  with  the  facts  relative 
thereto,  to  the  attorney-general  for  his  action  in  the  premises. 
The  supreme  judicial  court  shall  have  jurisdiction,  upon  an 
information  in  equity  filed  by  the  attorney-general,  to  enforce 
all  the  terms  and  provisions  of  this  act. 

Section  2.  Said  chapter  five  hundred  and  twenty-four  is 
hereby  further  amended  by  striking  out  section  four  and  in- 
serting in  place  thereof  the  following :  —  Section  U.  If  a  city, 
town,  district  or  corporation  in  any  year  neglects  or  refuses 
to  comply  with  the  provisions  of  section  oi\e,  it  shall  forfeit 
to  the  commonwealth  for  the  use  of  the  metropolitan  water 
district  not  less  than  twenty  dollars  and  not  more  than  one 
hundred  dollars  for  each  day  after  the  expiration  of  said  year 
during  which  such  violation  or  neglect  continues.  The  pen- 
alties or  forfeitures  which  may  be  incurred  hereunder  may  be 
recovered  in  an  action  of  contract  brought  in  the  county  of 
Suffolk  in  the  name  of  the  commonwealth,  or  may  be  recovered 
by  an  information  in  equity  in  the  name  of  the  attorney- 
general  at  the  relation  of  the  metropolitan  water  and  sewerage 
board,  brought  in.  the  supreme  judicial  court  for  the  county 
of  Suffolk. 

Section  3.  Section  one  of  this  act  shall  take  effect  upon 
its  passage,  and  section  two  shall  take  effect  on  the  first  day 
of  January,  nineteen  hundred  and  ten.  [Approved  March 
18, 1909. 


1907,  U4.§4 
amended. 


Penalties  for 
refusal  to  In. 
stall  water 
meters. 


When  to  take 
effect. 
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[Chapter  243.] 

An  Act  relative  to  payments  in  lieu  of  taxes  on  peop- 
erty  held  by  the  commonwealth  for  water  supply 
purposes. 

Be  it  enacted,  etc.,  as  follows: 

Section  1.    All  general  laws  relating  to  annual  payments  ProTisionsof 
in  lieu  of  taxes  on  property  held  by  a  city  or  town  in  another  payroent  in 
city  or  town  for  water  supply  purposes  shall,  so  far  as  they  apDiy  to  und 
are  applicable,  apply  to  the  metropolitan  water  supply  and  to  poiitan  water 
the  lands  held  by  the  commonwealth  and  used  by  the  metro- 
politan water  and  sewerage  board  for  such  supply  in  cities  and 
towns  other  than  the  towns  of  Ashland,  Boylston,  Holden, 
Hopkinton,  Sterling  and  West  Boylston. 

Section  2.     This  act  shall  take  effect  upon  its  passage. 
[Approved  March  SI,  1909. 


[Chapter  258.] 

An  Act  to  authorize  the  metropolitan  water  and  sew- 
erage BOARD  TO  SUPPLY  WATER  TO  SECTIONS  OF  CITIES  AND 
TOWNS  NOT  INCLUDED  IN  THE  METROPOLITAN  WATER  DIS- 
TRICT. 

Be  it  enacted,  etc.,  as  follows: 

Section  1.    Section  one  of  chapter  one  hundred  and  eighty-  iwa,  ^^*^» 
nine  of  the  acts  of  the  year  nineteen  hundred  and  two  is  hereby  (including  city 

or  town.) 

amended  by  inserting  after  the  word  ^'any'*,  in  the  second 

line,  the  words :  —  ciiy,  town  or,  —  and  by  inserting  after  the 

word  ^'  the  '*,  in  the  eighth  line,  the  words :  —  city,  town  or, 

—  BO  as  to  read  as  follows:  —  Section  1.    The  metropolitan  Metropoutan 

water  and  sewerage  board  may  from  time  to  time  furnish  Mwera^ 

11  "J.       J.  X  T_»v      xi_      board  may  fnr. 

water  to  any  city,  town  or  water  company  which  owns  the  nish  water 

1  .  ,         .  j.»  ^         'J J.  ^       ii_  under  certain 

water  pipe  system  m  a  section  of  a  city  or  town,  for  the  sup-  conditions, 
ply  of  such  section,  although  the  city  or  town,  or  a  part  of  the 
city  or  town,  is  within  ten  miles  of  the  state  house,  and  the 
city  or  town  has  not  been  admitted  into  the  metropolitan 
water  district,  on  payment  by  the  city,  town  or  water  com- 
pany of  such  sum  of  money  as  the  said  board  may  determine : 
provided,  however,  that  the  sum  so  determined  in  any  case  proviso, 
shall  in  the  opinion  of  the  board  exceed  the  proper  proportion 
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of  the  entire  assessment  which  would  be  imposed  upon  the  city 
or  town  were  it  a  part  of  the  metropolitan  district. 

Section  2.     This  act  shall  take  effect  upon  its  passage. 
[Approved  April  2, 1909. 


mdln 
Naflck  exclud- 
ed from  the 
metropolitan 
water  syBtem* 


LCraptbb  282.] 

An  Act  to  exclude  dug  pond  in  the  town  of  natick  from 

THE  metropolitan  WATER  SYSTEM. 

Be  it  enacted,  etc.,  as  follows: 

Section  1.  The  metropolitan  water  and  sewerage  board 
may  close  and  terminate  the  existing  connection  between  Lake 
Cochituate  and  Dug  pond  in  the  town  of  Natick,  and  transfer 
and  release  to  the  town  of  Natick  all  interest  in  and  control 
over  the  waters  of  the  said  pond.  Thereafter  Dug  pond  shall 
not  be  used  as  a  source  of  water  supply  by  the  metropolitan 
water  district  or  by  any  city  or  town,  nor  shall  it  be  allowed 
to  overflow  into  Lake  Cochituate  or  be  connected  with  the 
water  supply  of  said  district  or  of  any  city  or  town ;  and  said 
pond  shall  be  subject  to  the  control  and  regulation  of  the  park 
commissioners  of  the  town  of  Natick,  who  are  hereby  author- 
ized to  impose  penalties  for  the  violation  of  any  regulations 
made  by  them  in  respect  to  the  said  pond. 

Section  2.  This  act  shall  take  effect  upon  its  passage. 
[Approved  April  9, 1909. 


Appropria- 
tionB  for  con. 
Btmctlon  for 
certain  pnr. 
poBOB  in  metro- 
politan 
water  district. 


[Gbaptbb  320.] 

An  Act  to  authorize  the  metropolitan  water  and  sew- 
erage  BOARD   TO    MAKE    CERTAIN   IMPROVEMENTS   IN   THE 

metropolitan  water  system. 

Be  it  enacted,  etc.,  as  follows: 

Section  1.  The  sum  of  nine  hundred  and  thirty-nine  thou- 
sand five  hundred  dollars  is  hereby  appropriated,  to  be  paid 
out  of  the  treasury  of  the  commonwealth  from  the  Metropoli- 
tan Water  Loan  Fund  for  the  following  purposes:  —  For  a 
sixty  inch  main  from  the  terminus  of  the  Weston  aqueduct  to 
connect  with  the  present  mains  near  Chestnut  Hill  reservoir; 
for  additional  pumping  machinery  for  the  high  service  at  the 
Chestnut  Hill  pumping  station ;  for  the  construction  of  sewers 
and  cesspools  and  for  other  improvements  necessaiy  for  the 
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watershed  of  the  Wachusett  reservoir ;  for  a  new  main  for  the 
water  supply  of  the  town  of  Winthrop;  and  for  small  exten- 
sions of  the  distribution  system. 

Section  2.  For  the  purposes  aforesaid  the  metropolitan  ^•»g®^'  ^^^ 
water  and  sewerage  board  may^  in  addition  to  providing  for 
the  improvements  for  which  expenditures  are  authorized  by 
chapter  five  hundred  and  fifty-eight  of  the  acts  of  the  year 
nineteen  hundred  and  eighty  expend  any  sum  heretofore  ap- 
propriated for  the  construction  of  the  metropolitan  water 
works.  To  meet  the  further  expenditures  incurred  under  the 
provisions  of  this  act^  and  not  so  provided  for^  the  treasurer 
and  receiver  general  shall,  from  time  to  time,  issue  upon  the 
request  of  said  board,  bonds  in  the  name  and  behalf  of  the 
commonwealth,  to  be  designated  on  the  face  thereof,  Metro- 
politan Water  Loan,  Act  of  1909,  to  an  amount  not  exceeding 
nine  hundred  thousand  dollars,  in  addition  to  the  sum  of  forty 
million  eight  hundred  and  ninety-eight  thousand  dollars  au- 
thorized to  be  issued  under  the  provisions  of  chapter  four  hun- 
dred and  eighly-eight  of  the  acts  of  the  year  eighteen  hundred 
and  ninety-five,  chapter  four  hundred  and  fifty-three  of  the 
acts  of  the  year  nineteen  hundred  and  one,  chapter  three  hun- 
dred and  sixty-seven  of  the  acts  of  the  year  nineteen  hundred 
and  six  and  chapter  five  hundred  and  fifty-eight  of  the  acts 
of  the  year  nineteen  hundred  and  eight,  and  the  provisions  of 
said  chapter  four  hundred  and  eighty-eight  of  the  acts  of  the 
year  eighteen  hundred  and  ninety-five  and  of  acts  in  amend- 
ment thereof  and  in  addition  thereto  shall  apply  to  this  addi- 
tional loan. 

Section  3.    All  sums  which  shall  be  received  from  the  AppUcationof 
town  of  Swampscott  for  the  admission  of  said  town  into  the  from  town  of 
metropolitan  water  district  shall  be  paid  into  the  Metropoli-  for  admission, 
tan  Water  Loan  Fund,  and  may  be  applied  by  the  metropoli- 
tan water  and  sewerage  board  to  the  construction  of  works 
made  necessary  by  the  admission  of  said  town  into  the  metro- 
politan water  district. 

Section  4.    This  act  shall  take  effect  upon  its  passage. 
[Approved  April  26, 1909. 
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Adequate 
works  to  be 
provided  by 
cltieB  and 
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the  treatment 
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Into  a  sewer 
system. 


[C^BAPTEB  433.] 

An  Act  to  pbovide  fob  the  proper  kaintsnance  axd  ek- 
largekent  of  works  for  the  treatment  or  purifica- 
tion of  sewage. 

Be  it  enacted,  etc.,  as  follows: 

Section  1.  Cities^  towns^  persons^  firms  or  corporations, 
owning  or  operating  filter  beds  or  other  works  for  the  treat- 
ment or  purification  of  sewage  shall  provide  and  maintain 
works  adequate  for  the  treatment  of  the  sewage  at  all  times, 
and  shall  operate  such  works  in  such  manner  as  will  prevent 
a  nuisance  therefrom  or  the  discharge  or  escape  of  unpurified 
or  imperfectly  purified  sewage  or  effluent  into  any  stream,  pond 
or  other  water,  or  other  objectionable  result. 

Section  2.  The  board  of  sewer  commissioners  or  other 
board  or  officer  having  charge  of  the  sewers  in  cities  and  towns 
shall  have  authority  to  make  such  regulations  regarding  the 
use  of  the  sewers  as  are  necessary  to  prevent  the  entrance  or 
discharge  therein  of  any  substance  which  may  tend  to  interfere 
with  the  flow  of  sewage  or  the  proper  operation  of  the  sewerage 
system  or  disposal  works. 

Section  3.  The  state  board  of  health,  if  convinced,  upon 
examination,  that  a  filter  bed  or  other  works  for  the  treatment 
or  purification  of  sewage  causes  the  pollution  of  a  stream, 
pond  or  other  water,  or  is  likely  to  become  a  source  of  nuisance 
or  create  objectionable  results  in  its  neighborhood  by  reason 
of  defective  construction,  inadequate  capacity  or  negligence  or 
inefficiency  in  maintenance  or  operation  or  from  other  cause, 
may  issue  notice  in  writing  to  the  city,  town  or  person  owning 
or  operating  such  works  requiring  such  enlargement  or  im- 
provement in  the  works  or  change  in  the  method  of  operation 
thereof  as  may  be  necessary  for  the  proper  maintenance  and  op- 
eration of  the  works  and  the  efficient  purification  and  disposal 
of  the  sewage.  In  case  the  state  board  of  health  is  satisfied 
after  investigation  that  the  unsatisfactory  operation  of  a  sew- 
age disposal  system  is  due  wholly  or  partly  to  the  disdiarge 
into  the  system  of  manufacturing  waste  or  other  substance  of 
such  character  as  to  interfere  with  the  efficient  operaticm  of 
said  works,  said  board  may  if  necessary  prohibit  the  entrance 
of  such  waste  or  other  material  or  may  regulate  the  entrance 
thereof  into  the  system,  or  may  require  the  treatment  of  such 
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waste  or  other  material  in  such  manner  as  may  be  necessaiy 
to  prevent  its  interference  with  the  operation  of  the  works. 

Section  4.    The  supreme  judicial  courts  or  the  superior  Enforcement 
court,  shall  have  jurisdiction  in  equity  to  enforce  the  provi- 
sions of  this  act  upon  petition  of  the  state  board  of  health  or 
of  any  party  interested. 

Section^  5.    This  act  shall  take  effect  upon  its  passage. 
[Approved  May  21,  1909. 


of  proylBlonB. 


[Ghapteb  473.] 

An  Act  to  authorize  the  methopolitan  water  and  sew- 
erage BOARD  TO  sell  OR  LEASE  CERTAIN  LAND  FOR  THE 
TRANSMISSION  OF  ELECTRIC  POWER. 

Be  it  enacted,  etc.,  as  follows: 

Section  1.  Section  eleven  of  chapter  four  hundred  and  isos,  488,  f  ii, 
eighty-eight  of  the  acts  of  the  year  eighteen  himdred  and 
ninety-five  is  hereby  amended  by  inserting  after  the  word 
"  needed  ",  in  the  fourteenth  line,  the  words :  —  and  may,  in 
their  discretion,  by  lease,  license  or  other  agreement,  permit 
the  construction  and  maintenance  on  any  land  under  their  con- 
trol of  towers,  poles,  wires  and  other  structures  for  the  purpose 
of  transmitting  electric  power  over  lands  and  waters  of  the  com- 
monwealth held  for  water  supply  purposes :  provided,  that,  in 
the  opinion  of  the  board,  such  lease,  license  or  agreement  will 
not  affect  or  interfere  with  the  metropolitan  water  supply; 
and  provided,  further,  that  no  lease,  license  or  agreement  shall 
be  given  or  made  for  a  period  of  more  than  fifteen  years,  — 
BO  as  to  read  as  follows:  —  Section  11.     Said  board  and  any  (Storing or 

•^    pumping  of 

City,  town  or  water  company  aforesaid,  may  agree  with  each  SJ^*?"' 
other  for  the  storing  or  pumping  of  water,  or  the  furnishing  ^^y*  «*©•) 
of  the  same  as  aforesaid  by  either  party  to  any  city,  town  or 
company;  and  any  such  cify,  town  or  company  may  sell  to 
said  board,  and  said  board  may  purchase  any  property  of  such 
city,  town  or  company,  whether  taken  by  eminent  domain  or 
otherwise,  that  said  board  may  deem  desirable  for  use  in  fur- 
nishing, as  aforesaid,  water  to  any  city,  town  or  water  com- 
pany; and  said  board  may  sell  at  public  or  private  sale  any 
property,  real  or  personal,  whether  taken  by  eminent  domain 
or  otherwise,  no  longer  needed  for  the  water  works  under  their 
charge,  or  may  from  time  to  time  lease  any  property  not  then 
so  needed;  and  may,  in  their  discretion,  by  lease,  license  or 
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other  agreement^  permit  the  construction  and  maintenance  on 
any  land  nnder  their  control  of  towers,  poles,  wires  and  other 
structures  for  the  purpose  of  transmitting  electric  power  over 
lands  and  waters  of  the  commonwealtii  held  for  water  supply 
Provisos.  purposes:  provided,  that,  in  the  opinion  of  the  board,  such 
lease,  license  or  agreement  will  not  aflfect  or  interfere  with  the 
metropolitan  water  supply;  and  provided,  further,  that  no 
lease,  license  or  agreement  shall  be  given  or  made  for  a  period 
of  more  than  fifteen  years.  The  proceeds  from  the  operations 
of  said  board  shall  be  paid  into  the  treasury  of  the  common- 
wealth. 

Section  2.     This  act  shall  take  effect  upon  its  passage. 
[Approved  June  4,  1909. 


[Ghapteb  479.] 

An  Act  to  authohize  the  town  op  pbamingham  to  pro- 
cuhe  and  usb  electricity  for  certain  municipal  pur- 
POSES. 

Be  it  enacted,  etc.,  as  follows: 
kSSam'iw™       Section  1.    The  town  of  Pramingham  is  hereby  authorized 
torS  ?or*£ans-  ^^  ©rcct,  maintain  and  use  poles,  wires  and  other  fixtures,  ap- 
2}J^Ju^'        pliances  and  apparatus  in,  under,  over  and  upon  any  lands, 
public  ways  or  lanes  therein  for  the  transmission  of  electricity 
generated  by  it  or  purchased  from  any  person,  firm  or  corpora- 
tion now  or  hereafter  authorized  by  law  to  distribute  and  sell 
electricity  in  said  town,  the  same  to  be  used  in  its  water  works 
and  sewage  disposal  pumping  stations,  and  for  the  purification 
of  its  sewage  and  water  supply,  but  for  no  other  purpose: 
Lands  of  com.  provided,  however,  that  no  such  poles,  wires,  fixtures,  appli- 

monwealth  ex.  j^-lh-l  x-i  'j-i.  •• 

cepted.  ances  or  apparatus  shall  be  erected  or  mamtamed  m,  under, 

over  or  upon  any  lands  belonging  to  the  commonwealth  or 
subject  to  the  jurisdiction  of  the  metropolitan  water  and  sew- 
erage board.  The  authority  to  generate  electricity  for  the 
purposes  of  this  act  shall  only  be  exercised  after  the  affirma^ 
tive  vote  of  two  thirds  of  the  voters  present  and  voting  thereon 
at  each  of  two  town  meetings  called  for  the  purpose  and  held 
at  intervals  of  not  less  than  two  nor  more  than  four  months. 
Nothing  herein  contained  shall  authorize  said  town  to  acquire 
a  plant  for  the  manufacture  or  distribution  of  electricity  for 
other  municipal  uses  or  for  the  use  of  its  inhabitants,  save 
upon  the  proceeding  required  by  and  subject  to  the  provisions 


No.  57.]  AND  SEWERAGE  BOARD.  269 

of  chapter  thirty-four  of  the  Revised  Laws  and  all  amend- 
ments thereof  now  or  hereafter  enacted.  The  said  town,  for 
the  purpose  aforesaid,  may  take,  or  acquire  by  purchase  or 
otherwise,  and  hold  such  lands,  easements  and  rights  of  way 
as  may  be  needed  therefor.  Such  taking  shall  be  in  the  man- 
ner provided  by  chapter  two  hundred  and  six  of  the  acts  of 
the  year  eighteen  hundred  and  ninety-three,  and  the  town  shall 
be  liable  for  all  damages  to  property  sustained  by  any  person 
or  corporation  by  reason  of  any  taking  or  other  act  made  or 
done  under  authority  hereof. 

Section  2.     This  act  shall  take  effect  upon  its  passage. 
[Approved  June  9,  1909. 


BESOLVES. 

[Chaj>ter  66.] 

Resolve  in  favob  of  michael  nagle. 

Resolved,  That  there  be  aUowed  and  paid  out  of  the  North  ^«^*«^  n*»^«- 
Metropolitan  System  Maintenance  Fund,  to  Michael  Nagle  of 
Boston,  the  sum  of  forty-five  dollars,  in  full  compensation  for 
loss  of  clothing,  money  and  personal  effects,  sustained  by  him 
while  endeavoring  to  protect  the  property  of  the  common- 
wealth at  the  time  of  the  Chelsea  fire,  April  twelfth,  nineteen 
hundred  and  eight.     [Approved  April  26,  1909, 


[Chapter  57.] 

Resolve  in  favor  of  pateick  crowley. 

Resolved,  That  there  be  allowed  and  paid  out  of  the  North  ^JJ^^y, 
Metropolitan  System  Maintenance  Fund,  to  Patrick  Crowley 
of  Boston,  the  sum  of  one  hundred  three  dollars  and  fifty  cents, 
in  full  compensation  for  loss  of  clothing,  money  and  articles 
of  personal  adornment,  sustained  by  him  while  endeavoring  to 
protect  the  property  of  the  commonwealth  at  the  time  of  the 
Chelsea  fire,  April  twelfth,  nineteen  hundred  and  eight.  [Ap- 
proved April  26,  1909. 
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